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Chapter 1
HORI ZONTAL CONTROL (HZTL) DATA

| NTRODUCT1 ON

For codi ng and processi ng purposes, data associated with geodetic horizonta
control (HZTL data) have been divided into two groups. These two groups are

(1) field observations (OBS data) and (2) descriptions and recovery notes (DESC
data). Detailed instructions and formats for codi ng and keying hori zonta
control OBS and DESC data sets are contained in Chapters 2 and 3. The treatnent
of all data normally generated in the conduct of a classical horizontal contro
survey (triangulation, trilateration, and/or traverse) is described.

Al t hough both types of data are nornmally generated in a horizontal contro
survey, OBS and DESC data must be subnitted to NGS in separate data sets. These
will be inserted in the National Geodetic Survey Data Base

The foregoing inplies that every horizontal control survey project (or severa
smal | projects subnitted as one "job" - see below) will be received at NGS as
two distinct data sets HZTL OBS and GEOD DESC data sets. The two data sets
created for each horizontal control job nmust be subnitted at the sanme tine.

JOB CODE AND SURVEY PO NT NUMBERI NG

The basic unit or group of data is given the name "job." A horizontal contro
job can contain the data for a maxi mum of 9999 survey points - see the
definition of "survey point" below |If the nunmber of survey points in a

hori zontal control survey project exceeds this limt, the data nust be divided
and subnmitted in nmultiple jobs. A job will normally contain the data coll ected
for one project (i.e., one unit of field work); however, several snmall projects
can be included in one job, even though they may have no points in common. The
preferred deternmining factor in selecting several small horizontal contro
survey projects for inclusion in any one job is geographic proximty.

A two-character al phanuneric job code nmust be assigned to each horizonta

control job submtted by an organi zation. The job code, along with the data set
type, the nane of the submitting agency, and the data set creation date wll
serve to uniquely identify each data set received by NGS. The first character
of the two-character job code nust always be a letter; the second character may
be either a letter or a nunmber (1 through 9). The preferred nethod of assigning
job codes is to begin with Al and end with 2z, i.e., A, A2, ..., A9, Bl, ...

Zl, ..., Z9, AA, AB, ..., ZZ. This allows for a total of 910 uniquely-

i dentified horizontal control jobs to be subnitted by any one organization
Shoul d this sequence be exhausted, the job codes may then be assigned again from
the beginning - A, A2, etc.
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A horizontal control point is defined as any survey point whose position has
been previously deternined and is in the NGS Data Base, whose position is to be
determined in an adjustnment of the subnmitted HZTL OBS data, or whose (adjusted)
position is available from another source. A survey point is defined as any
poi nt which has one or nore directions, angles (horizontal or vertical),

di stances or vectors neasured to it or fromit. A survey point my be a
monunent ed (or otherw se permanently marked) control point, a reference mark or
azimuth mark, a tenporary point (not permanently marked and therefore non-
recoverabl e) such as an auxiliary point, or an unmonunented recoverabl e | andmark
(usually an intersection station) such as a flagpole or church spire. An
eccentric instrunment setup and eccentric target (or reflector) also qualify as
survey points under this definition

Each survey point in a horizontal control job nust be assigned a unique four-
digit station serial number within the range 0001 through 9999. A uni que
station serial nunmber not only identifies the various observations within the
HZTL OBS data set but is the project specific |Iink between data in the HZTL OBS
data set and data in the GEOD DESC data set.

Normal |y there are nmany survey points in a horizontal control job which are not
i ntended as control points. These points are, by their nature, peripheral to a
control point. Exanples of peripheral points are unoccupied reference and
azimuth marks. Eccentric instrunent setups and eccentric targets (or
reflectors) are treated as peripheral points if the respective eccentric
observations are to be reduced to center. This is usually the case when the
eccentric point is not permanently marked. But, if an eccentric point is offset
nore than 10 neters fromthe control point to which it belongs (even though it
may be unmarked), or if the eccentric point is permanently marked (e.g., a
reference mark is occupied), then the respective eccentric observations should
not be reduced to center, and the eccentric point should be treated as another
control point.

When an eccentric instrument setup is utilized in a field project, whose of fset
di stance fromthe respective control point does not exceed 10 neters, the
respective eccentric observations should be reduced to center by the submtting
organi zati on and coded in the HZTL OBS deck as if the control station had been
occupied. If, for any reason, this is not desired, the eccentric point in
guestion nust be carried as a control point and nust be assigned a four-digit
station serial nunber of its own.

An unoccupi ed reference or azinmuth mark has one or nore directions, angles,
and/ or di stances neasured to it but not fromit. A reference mark or azimnuth
mar k which is occupied as a part of the survey schenme (e.g., as an eccentric
occupation of the respective control point) should always be treated as a
distinct control point. However, a reference or azimuth nmark with directions,
angl es, and/or distances neasured fromit (as well as to it) for the purpose of
verifying and/ or supplenenting the observations which tie together the contro
point and its peripheral points may renmin a peripheral point.

The observations (directions, angles, and/or distances) which link the

peri pheral points with the respective control points nust appear in the
appropriate subset of the HZTL OBS data set (see Chapter 2).
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Figures 1-1 and 1-2 illustrate an assignnent of station serial nunbers to
control points and to their peripheral points (reference nmarks, azinmuth marks,
and/or eccentric points). The nunbering system provides unique identifiers for
all the survey points. An AZ MK or RMwhich is being treated as a control point
nmust not also be identified as a peripheral point in the OBS data set. The sane
station serial number nust be consistently used throughout the OBS or DESC data
set of a horizontal control job

As stated in the I NTRODUCTION, a horizontal control job consists of two separate
data sets - the HZTL OBS data set and the GEOD DESC data set. The HZTL OBS data
set may contain a greater nunmber of points than the correspondi ng GEOD DESC dat a
set. This might occur when there is no descriptive data for the periphera

poi nts and for unmarked (auxiliary) points. Station descriptions or recovery
notes are required only for recoverable survey points. Apart fromthe

peri pheral points, there may be a nunber of nonrecoverable control points
(either originally unmarked or confirmed |ost) which nust be carried along in
the OBS data set for network integrity purposes. There nay al so be recovery
notes for stations not used or found destroyed in a survey. Observations for
such stations would not be in the OBS data set. |In isolated instances, there
may be recoverable control points for which no descriptive data are avail abl e.
In these instances the submitting organization should wite a description for
each recoverable control point and include it in the GEOD DESC data set.

When recording data on magnetic tape or floppy disks (see MEDIA FOR SUBM TTI NG
DATA), the two data sets of a horizontal control job nmust be submitted in
separate files. These files may be on the same disk/reel of tape or on
different disks/reels. In any case, the first record of every data set (see
Chapters 2 and 3) nust contain information positively identifying the data and
project: the job code, the data set type, the nane of the subnmitting agency, and
the data set creation date.

MEDI A FOR SUBM TTI NG DATA

Al t hough, in principle, any conputer-readabl e, general-purpose data-recording
medi um can be handl ed, the two media currently acceptable to NGS are the 5 1/4
inch and 3 1/2 inch floppy disk and the standard 1/2 inch magnetic tape.
Magneti c tape should be used only as the medium for subnmitting | arge vol unes of
data. Floppy disks are preferred when subnmitting a single job or jobs which
contain small to nedium anobunts of data.

When data are submitted on floppy disks, the files nust be created using an
MS DOS operating system and be in ASCI|I character format.

The followi ng information nmust be provided for each floppy disk submtted:
1. Conmplete nane and address of the subnitting agency.
2. Nunber of files and the name of each file on the disk.
3. Method of keying data and nachi ne used (e.g., MIEN on the |BM PC)
4. Disk format (360 k, 750 k, 1.2 m or 1.4 mare acceptable).

5. Nanme and tel ephone nunber of the person to be contacted in case
of difficulty with the data.

1-3



This information should be furnished in a letter of transmittal. A copy should
be packed with the data set.

When the data are subnmitted as files of fornmatted records on nmagnetic tape, the
following information is expected to be given for each reel of tape:

1. Name and address of the submitting agency.

2. Reel nunber or identification synbol assigned
by the submitting agency.

3. Nunber of files and contents of each file
by job code and data type (e.g. Al HZTL OBS,
XX GEOD DESC, etc.).

4. Conputer systemon which the tape was created
(e.g., 1BM 360/ XXX, CDC 6600, etc.)

5. Internal |abel information (e.g. non-I| abel ed,
standard I BM | abel, etc.).

6. Nunber of tracks (7 or 9) and parity (even or odd).
7. Recording density (556, 800 or 1600 BPI).
8. Record length (LRECL) and bl ock size (BLKSI ZE).

9. Character representation code (BCD, EBCDIC, etc.)
and keytape equi pment designation, if applicable.

10. Nane and phone nunber of person to be contacted
in case of difficulty with the data.

This information should be furnished in a letter of transmittal. A copy should
be packed with the data set.

A letter describing and itenmizing the data transnitted should al ways be prepared
for each data shipnent. One copy should be enclosed with the data shi pnent, one
sent by separate mail to NGS, and anot her copy retained by the sender. See
ANNEX K for current mailing instructions. |In every case, the submtting

organi zati on should retain a backup copy of all the data shipped until NGS
acknow edges recei pt of the data.

CODI NG, KEYI NG, AND DATA VERI FI CATI ON

All data submitted to NGS for insertion into the National Geodetic Survey Data
Base nust be coded and keyed in strict conformty with the formats and
specifications contained in this publication. |In addition, the keying of al
data nust be verified.
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Detailed formats and specifications for the coding and keyi ng of horizonta
control jobs are contained in Chapter 2 (HZTL OBS data) and in Chapter 3 (GEOD
DESC data). The formats were designed to allow the keying and verification of
the data to be acconplished on standard conputer equi pment, hence the
80-character record was adopted as the standard for all applications.

When codi ng and keying the data entries, carefully insure that al phabetic
characters (letters) will be keyed using the al phabetic keys, and that nuneric
characters (nunbers) will be keyed using the nuneric keys. In particular

m scodi ng and mi skeying the foll owing characters nust be avoi ded:

- nunmber "zero"
- letter "0"

- nunber "one" - nunber "two"

0 1 2
0 L - letter "L" Z - letter "Z"

SPECI AL _CHARACTERS

In addition to the al phabetic characters (letters A through Z) and the nuneric
characters (nunmbers O through 9), only the foll owi ng special characters are
al | owed:

(*) asterisk (+) plus sign

() blank or space (-) mnus sign or hyphen

(,) comma (=) equal sign

(.) period or (/) slash or solidus
deci mal poi nt (() left parenthesis

($) dollar sign ()) right parenthesis

SEQUENTI AL RECORD NUNMBERI NG

The first six characters of every record are reserved for a record sequence
nunber. The purpose of nunbering records sequentially is to insure that the
proper sequence of individual records in a data set can be verified and, if
necessary, restored. The sequenci ng nunbers nust be assigned in ascending
order, starting with the first record (the Data Set ldentification Record) and
ending with the last record (the Data Set Term nati on Record).

The preferred assignnent of sequence nunbers starts with 000010 on the first
record in the data set (the Data Set ldentification Record) and increnents by 10
on each successive record. This nunbering systemallows up to nine records to
be inserted between any two originally nunbered records w thout the necessity of
renunbering any records in the data set. Even when a |large block of omtted
records must be inserted, only a few of the existing records will have to be
renunbered. To allow for the detection of mssing records, all insertions

and/ or del etions which deviate fromthe basic 000010, 000020, 000030, etc.
"“increment-by-ten" record sequence nmust be accounted for in the letter of
transmttal

Di scounting any after-the-fact insertions, the above-described sequentia
nunberi ng systemwi |l permt a maxi mum of 99, 999 uni quel y- nunbered records
in any one data set. Should there ever be a need for a greater nunber of
records in a data set, retain only the last six digits of the higher
sequence numnbers, i.e., ... 999980, 999990, 000000, 000010, etc.
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Chapter 2

HORI ZONTAL OBSERVATI ON (HZTL OBS) DATA

| NTRODUCT1 ON

The purpose of this chapter is to provide detail ed specifications and

i nstructions for the coding and keyi ng of an observation data set for a

hori zontal control job. As explained in Chapter 1, a horizontal control job
consists of two distinct data sets which nust be submitted together. The
conpani on data set to the horizontal observation (HZTL OBS) data set discussed
in this chapter is the data set which contains descriptions and/or recovery
notes for the control points in the horizontal control job. The descriptive
(GEOD DESC) data set is discussed in Chapter 3.

HZTL OBS DATA SET RECORDS

The data which constitute an HZTL OBS data set are organized into ten
categories, which are as follows:

Proj ect Data

Hori zontal Direction Data

G obal Positioning System Dat a

Hori zontal Angl e Data

Vertical Angle/Zenith Distancel/Level Data
Di st ance Dat a

Azi mut h Dat a

Survey Equi prrent Data

Control Point Data

Fi xed Control Data

Wthin these categories, the data have been grouped into one or nmore |ogica
units called "records.”" A record is a string of characters containing data
coded according to a specific format. Every record in an HZTL OBS data set
consi sts of 80 characters or "colums" (standard punched card inmage). Wthin
each record, the 80 columms are divided into fixed-length "character fields,"
each field reserved for a specific data item Accordingly, for every desired
data item a field of appropriate Iength exists into which the data itemis
entered. The set of rules by which the specific data itens are converted into
strings of al phanuneric characters is known as the "format" of that record.

The types of records which may appear in an HZTL OBS data set are listed in
Table 2-1 on the follow ng page. Each type of record has been given a nane. A
bl ock di agram portraying the data fields and a brief description of each data
field in that record can be found in the FORVAT DI AGRAMS.
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TABLE 2-1

HORI ZONTAL OBSERVATI ON DATA SET RECCRDS
+333331331331333313313313313333313313313113313313113113313)1))1))))1))))
[ FI RST RECORD]
*aa* - Data Set Ildentification Record
*10* - Project Title Record
*11* - Project Title Continuation Record
*12* - Project Information Record
*13* - Geodetic Datumand Ellipsoid Record
*20* - Horizontal Direction Set Record
*21* - Horizontal Direction Comment Record (Optional)
*22* - Horizontal Direction Record
*25* - GPS Occupation Header Record
*26* - GPS Occupation Conment Record (optional)
*27* - GPS Occupation Measurenent Record
*28* - GPS Clock Synchronization Record
*29* - GPS Cdock Synchronization Conment Record (optional)
*30* - Horizontal Angle Set Record
*31* - Horizontal Angle Conmment Record (Optional)
*32* - Horizontal Angle Record
*40* - Vertical Angle Set Record
*41* - Vertical Angle Conmment Record (Optional)
*42* - Vertical Angle Record
*45* - (bserved Difference of Elevation Record
*46* - bserved Difference of Elevation Cormment Record (optional)
*47* - bserved Difference of Elevation Continuation Record
*50* - Taped Di stance Record
*51* - Unreduced Di stance Record
*52* - Reduced Di stance Record
*53* - Unreduced Long Line Record
*54* - Reduced Long Line Record
*55* - Distance Comment Record (Optional)
*60* - Laplace / Astrononmic Azinmuth Record
*61* - Geodetic Azimuth Record
*70* - Instrument Record
*71* - GPS Antenna Record
*80* - Control Point Record
*81* - Control Point Record (UTM SPC)
*82* - Reference or Azimuth Mark Record
*83* - Bench Mark Record [discontinued - Use *86* record instead]
*84* - Geoid Height Record (Optional) [discontinued-Use *86*]
*85* - Deflection Record (Optional)
*86* - Orthonetric Height, Geoid Height, Ellipsoid Height Record
*90* - Fixed Control Record
[ LAST RECORD]
*aa* - Data Set Term nation Record

-3333333333333333331133333333331133333333311113333333331133333))))))))))-

FOoX ok ok 3k b X 3k R X b X 3 b X o % b X 3k R X b X 3 R X o X % b X ok X b X % F X ok
FoX ok ok 3k b X ok R X b X 3k R X o 3 b Xk R X b X b X o % % b X ko X o X % ok X ok X

Note: The synbol "aa" denotes the two-character job code assigned
by the submitting organization - see Chapter 1.
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Except for the first and | ast records of the data set, the second character
field of each record (colums 7-10) contains a two-digit numerical data code
preceded and foll owed by an asterisk, which specifies the format type for that
record (*10*,*11*,...,*90* - see Table 2-1). In the first and | ast records of
the data set (the Data Set Identification Record and the Data Set Term nation
Record) the second character field (colums 7-10) contains the two-character

al phanuneric job code assigned by the submitting organization (*Al*, *A2*, . ...,
*7Z* - see Chapter 1). The first character field of every record (colums 1-6)
is reserved for the respective record sequence nunmber - see Chapter 1. The
remai ni ng portion of each record (columms 11-80) contains character fields which
are unique to each type of record.

STRUCTURE OF THE HZTL OBS DATA SET

The first record of an HZTL OBS data set must be the Data Set I|dentification
Record. It contains the required information to identify the data set and to
correlate it with its conpani on GEOD DESC data set - job code, data type (HZTL
OBS), nane of submitting organization, and date the data set was created. The
| ast record of the data set nust be the Data Set Ternination Record. It is the
only other record in the data set containing the job code that appears in the
same field (columms 7-10) on the Data Set I|dentification Record.

The HZTL OBS data set is bracketed by these two delimting records. The data in
between may pertain to one or nore units of field work. The field observation
data for several horizontal control survey projects may be submitted in one HZTL
OBS data set under the sanme job code, provided that the total nunber of contro
poi nts does not exceed 9999 (see Chapter 1). Wen two or nore projects are

i ncluded in one job, each project nust be grouped to forma conplete unit. Each
project must begin with a *10* record, contain any nunber of the other types of
records in proper sequence, and terminate with one or nore *90* records.

TABLE 2-2 - HZTL OBS STRUCTURE
Data Set ldentification Record 5
*10* record

- First Project
*90* record
*10* record

- Second Proj ect
*90* record

*10* record
- Last Project

o 01 Oo1jon g1 a1 |O1 o1 o101 O Ol

*90* record
Data Set Terni nation Record
AA4444444444444844444444444444444444

O ool OorOorororor O ool o gl

5
5
5
5
5
5
5
5
5
5
5
5
5
8
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A horizontal control survey project is defined as a unit of field work
cont ai ni ng a nunber of survey points (control points and periphera

points - see Chapter 1) which are connected by observations - horizonta
directions, horizontal angles, vertical angles, distance neasurenents, and/or
G obal Positioning System (GPS) phase neasurenments. Wen coded as a part of
HZTL OBS data set, a project is a block of records conprising record groups
arranged in the foll owi ng order:

Project Data (*10*-Series) Records:

*10%, *11*, *12*, *13* records

Hori zontal Direction Data (*20*-Series) Records:

*20%,*21%,*22*%,...,%22* for first set of horizontal directions
*20%,*21*,*22*%,...,%22* for second set of horizontal directions
*20%,*21*,*22*,...,%22* for |last set of horizontal directions

G obal Positioning Systems Data (*20*-Series) Records:

* Q5% *x26%, x27*  *27* for first set of GPS data

* Q5% *x26%, x27*  *27* for second set of GPS data

* Q5% *x26%, x27*  *27* for |ast set of GPS data

*28%, *29* for each clock synchronization

(These records may be in any order within the GPS data series records)

Hori zontal Angle Data (*30*-Series) Records:

*30%,*31*,*32*,...,*32* for first set of horizontal angles
*30*,*31*,*32*,...,*32* for second set of horizontal angles
*30%,*31*,*32*,...,*32* for last set of horizontal angles

Vertical Angle/Zenith Distance/lLevel Data (*40*-Series) Records:

*40%, *41*,*42*, ..., *42* for first set of vertical angles
*40%, *41* ,*42*, ..., *42* for second set of vertical angles
*40%, *41*,*42* ..., *42* for |last set of vertical angles
*45%  *46*, *47* for first elevation difference
*45%  *46*, *47* for second el evation difference
*45%  *46*, *47* for last elevation difference

Di stance Data (*50*-Series) Records:

*50*, *55* for each taped distance

*51*,*55* for each unreduced |ine-of-sight distance
*52*,*55* for each reduced |ine-of-sight distance
*53*,*55* for each unreduced |ong-1ine distance
*54* *55* for each reduced |ong-1ine distance
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Azimuth Data (*60*-Series) Records:

*60* for each observed astronom c/Lapl ace azimuth in the project
*61* for each geodetic azinuth used in the project

Survey Equi pnent Data (*70*-Series) Records:

*70* for each item of survey equi pment used in the project
*71* for each GPS antenna used in the project

Survey Point Data (*80*-Series) Records:

*80* or *81* for first control point

*82* for each peripheral RMor AZ MK at first control point
*85*, *86*, as applicable, for first control point

*80* or *81* (possibly *82*) for second control point

*82* for each peripheral RMor AZ MK at second control point
*85*, *86*, as applicable, for second control point

*80* or *81* (possibly *82*) for last control point
*82* for each peripheral RMor AZ MK at |ast control point
*85*, *86*, as applicable, for last control point

Fi xed Control Data (*90*) Records:

*90* for each control point published by the NGS

PROQJECT DATA RECORDS

*10* - Project Title Record

*11* - Project Title Continuation Record
*12* - Project Information Record

*13* - Ceodetic Datum and Elli psoid Record

The project data records, identified by *10*-series data codes, are listed
above. The *10* record which contains the title of the project is always
required; a *11* record is required only if the project title exceeds the
70-character field allowed on the *10* record. Do not divide words between the
*10* and *11* records. The *12* record, which contains the date and genera

| ocation of the survey, the survey nethod enpl oyed and the order classification
of the survey, is always required. The *13* record defines the geodetic datum
with respect to which geodetic positions, deflections of vertical, geoid

hei ghts, and/or ellipsoidal distances given in this project are specified. This
record is required only if the geodetic datumis other than the North Anmerican
Dat um of 1983 (NAD 83). The entries on these records (see FORMAT DI AGRAMS) are
sel f-expl anatory; however, the following data itenms will be explained in greater
detail :

Project Title: The elements of a good horizontal control survey project
title should include (1) the order of accuracy of the survey, (2) the type of
the survey, and (3) the geographic locality of the survey. Since the first two
el ements are coded el sewhere (*12* record), only the geographic locality of the
survey needs to be spelled out in the title. The use of geographic locality
al one for the title of a horizontal control survey project has traditionally
been the practice of NGS and its predecessors.
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In general, the title by which the project is known to the subnmtting agency
shoul d be used, supplenented to reflect geographic locality, as required. |If
the project is best described as covering an area network (triangulation or
trilateration), give the geographic locality covered by the survey (e.g., KING
COUNTY). If the project is generally linear such as an arc of triangulation or
trilateration, or a traverse which is not confined within one locality, then
gi ve the geographic localities of its endpoints, in the order of the progress of
the survey (e.g., CHARLESTON TO CAPE ROMAIN). Unless it is a part of the geo-
graphic locality name, onit the state or country designation if only one state
or country is involved. This information will be coded on the *12* record.

Ot herwi se, use abbreviations listed in ANNEX A, Orit comms, periods, etc., and
abbreviate in the interest of fitting the entire title on the *10* record, if
possi bl e.

Survey Method: A one-digit code is provided on the *12* record to specify
the survey nmethod used - triangulation (1), trilateration (2), traverse (3), or
GPS (4). For horizontal control survey projects in which nore than one survey
nmet hod is prom nent, enter the code for that survey method which best character-
i zes the project as a whole.

Order and O ass of Survey: A two-digit code is provided on the *12*
record to specify the order of accuracy of the survey. The first digit of
this code reflects the order and the second digit the class of the survey
in accordance with the Standards and Specifications for Geodetic Contro
Net wor ks, prepared and published by the Federal Geodetic Control Committee
(FGCC), Rockville, MD (Septenber 1984). |In addition to the five horizonta
control survey categories defined in this publication, tw other survey
categories need to be considered - surveys of the Trans-Continental Traverse
(TCT) type, and surveys of lower-than-third-order accuracy. The respective two-
digit codes are as foll ows:

AA - AA Order Interferonetric Positioning
A0 - A Order Interferonetric Positioning
BO - B Order Interferonmetric Positioning
00 - Trans-Continental Traverse

10 - First Order

21 - Second Order Cl ass

22 - Second Order Class |

31 - Third Order Class |

32 - Third Order Class |

40 - Lower Than Third Order

The order-and-cl ass code assigned to a horizontal control survey project should
reflect the procedures and specifications by which the main-schenme network was
observed. It is understood that many times there are supplenental contro
points and intersected | andmarks to which observations of a | esser order of
accuracy are nmde.

When wel | -defined parts of a project fall into different order-and-class
categories, consideration should be given to dividing the project accordingly
and subnmitting the parts as individual projects. |If this is not practical

assign an order-and-class code to the entire project which corresponds to the
hi ghest order of accuracy observed (i.e., if networks of both Ist Order and 2nd
Order Class | appear in a horizontal control survey project, assign order-and-
class code 10 to the project as a whole). In this case, however, special care
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nmust be taken to correctly identify the order and type of each horizonta

control point on the corresponding *80* or *81* record, according to which order
of accuracy mai n-schenme network the control point belongs - see section entitled
SURVEY PO NT DATA RECORDS and al so see ANNEX E

DATE AND TI ME

The date the HZTL OBS data set was created nust appear on the Data Set |denti-
fication Record, and the dates on which survey operations conmenced and

term nated nust be entered on one of the project data records (*12* record). In
addition, character fields for the date and time of observation are provided on
all observation data records. Throughout the HZTL OBS data set, date and tine
are to be coded as foll ows:

Date: The full date is coded as an eight-digit integer nunber consisting of
four two-digit groups denoting (fromleft to right) the |ast whole century,
nunber of full years since the last turn of century, nonth of the year, and day
of the nonth (CCYYMVMDD). When the century is onitted, the date is coded as a
six-digit integer nunber denoting the year, nmonth, and day (YYMVDD). |If the day
is not known, |eave the |ast two colums of the field blank; if the nonth is not
known, |eave the last four colums of the field blank. For exanple, 8 February
1970 woul d be coded as fol |l ows:

1. Full date is known: 19700208 or 700208
2. Day of the month is not known: 197002 or 7002
3. Mnth of the year is not known: 1970 or 70

NOTE: The full date for GPS data will be coded as a six-digit integer
nunber containing three two-digit groups denoting (left to right) the
nunber of full years since the last turn of the century, nonth of the
year, and the day of the nonth (YYMVDD)

Tinme: A five-character field is reserved for the tine of day on each
observation data record. The tine of day is coded as a four-digit integer
nunber consisting of two two-digit groups denoting (fromleft to right) the
hours and minutes of a 24-hour clock (HHW), to be entered in the |leftnost four
colums of the field. The last columm of the five-character tinme field is
reserved for the appropriate one-letter tine zone desighation(see bel ow).
Except for GPS observations, the |ocal zone tine is to be used; in this manner
anbiguities are avoi ded concerning the date, which is always assuned to be the
"l ocal" date (i.e., the date changes at |ocal mdnight).

NOTE: The tinme of GPS data nmust be in Universal Coordi nated Tine
(UTC), otherwi se known as Greenwi ch Mean Tine (GMI) or ZULU tine.

Time Zone: A tine zone is a geographic region in which uniformtine
differing by an integer nunber of hours fromthe Geenwich Mean Tine (GMI) is
mai ntai ned by law. In theory, a time zone extends 7-1/2 degrees in |longitude
east and west of a "tine meridian" whose longitude is a nmultiple of 15 degrees
(since the Earth rotates 360 degrees in 24 hours, 15 degrees of | ongitude
di fference equals one hour of tine difference). |In practice, the |lines which
separate adjacent tine zones follow political boundaries and are therefore
rather irregular. Associated with every tinme zone is a "tine zone description”
- an integer nunber positive west of G eenwich and negative east of G eenw ch -
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whi ch represents the nunber of hours which nmust be added (al gebraically) to the
| ocal zone tine in order to obtain the corresponding GMI. The tine zone
description is reduced by one hour when the standard zone tine is changed to
dayl i ght-saving tine.

Instead of the nunerical tine zone descriptions, it is nore convenient to use
the U.S. Navy one-letter codes which uniquely identify every tinme zone around
the world. In this system GMI is the "Z" (Zulu) Tine Zone. Tine zones east of
Greenwich are identified by letters A B, C, etc., through L, with the letter J
omtted. Time zones west of Greenwich are identified by letters N, O P, etc.
through X. The letter Y is used to designate the western half of the tinme zone
centered on the neridian of |ongitude 180 degrees (International Date Line), and
the letter Mis used to designate the eastern half of this zone.

The worl dwi de use of the tine zone descriptions and of the U S. Navy one-letter
designations is illustrated in ANNEX H In the continental United States (US),
Al aska (AK), and Hawaii (HI') the tine zones are as foll ows:

TABLE 2-3 - U S. NAVY Tl ME ZONE DESI GNATI ONS

5 STANDARD  * DAYLIGHT * TIME *TIME ZONE * U.S. NAVY 5

5 TI ME * TI ME * MERI DI AN *DESCRI PT' N*DESI GNATI ON 5

5 Atlantic AST *Eastern EDT * 60W * +4 * Q (Quebec) 5

5 Eastern EST *Central CDT * 75W * +5 * R (Romeo) 5

5 Central CST *Mountain MDT * oow  * +6 * S (Sierra) 5

5 Mountain MST *Pacific PDT * 105w = +7 * T (Tango) 5

5 Pacific PST *Yukon YDT * 120w * +8 * U (Uniformb5

5 Yukon YST *AK/ HI HDT * 135w = +9 *V (Victor) 5

5 AK/ HI HST *Beri ng BDT * 150w *  +10 * W (Wi skey) 5

9444444448444 A4ANAAALAAALAA44ANALAAA4A444NAALAAA4444NAA44444444448
If the time zone cannot be reliably ascertained, |eave the |ast colum of the
time field blank. In this case, the time coded into the first four columms of
the tine field will be interpreted as the standard tinme in a zone determ ned on

the basis of the longitude of the survey point fromwhich the respective
observati on was taken.

OBSERVATI ON DATA RECORDS

In connection with classical survey operations, the term"observation" is used
to denote one of many angul ar and |inear neasurenents acconplished to quantify
geonetric rel ationshi ps anong survey points. |In this context, the observations
whi ch occur in a horizontal control survey project can be classified as (1)

hori zontal directions, (2) horizontal angles, (3) vertical angles/zenith

di stances/ |l eveling, and (4) distance nmeasurenments. Astrononic and geodetic

azi mut hs used for orientation control may al so be regarded as a type of
observation. The HZTL OBS data set records which pertain to these observations
are categorized as foll ows:

*20*-Series Records - Horizontal Direction/GPS Data

*30*-Series Records - Horizontal Angle Data

*40*- Series Records - Vertical Angle/Zenith Distance/lLevel Data
*50*-Seri es Records - Distance Data

*60*-Seri es Records - Azinuth Data
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Al t hough the GPS data records are not observations as defined here, they are
used in conjunction with observational phase neasurenents to derive the Data
Transfer Records (ANNEX N).

The basic el ement of an observation is a nunerical val ue expressing the
measured quantity in appropriate units of neasurement. The units of neasurenent
used consistently for all observations in the HZTL OBS data set are (1)
sexagesi mal degrees, mnutes, seconds, and decimals of a second of arc for
angul ar observations, and (2) neters and decimals of a neter for distance
measurenents. In addition to the respective nmeasured quantity, other elenents
necessary to describe a horizontal control survey observation are (1) the type
of observation, (2) the identity of the survey points fromwhich and to which
the observation is taken (standpoint and forepoint - see below), and (3) an
estimate of the accuracy of the neasured quantity. At tinmes, auxiliary

i nformati on such as the tinme of the observation and the hei ght of the instrunent
and/or target are required in order to obtain proper spacial relationships.

The type of observation is specified by the data code of the record. The survey
poi nts associ ated with an observation are identified by unique, job-specific
station serial nunbers (see below). A reliable, specific estinmate of the
overall accuracy of a horizontal control survey observation is rarely at hand.
However, a generalized accuracy estimte can be inferred fromseveral data itens
which are normally available - the order and class of survey, the type of survey
equi pnent used, the nunber of replications (independent nmeasurenents) taken, and
the rejection linmt enforced. Wth the exception of the Job-Specific Instrunment
Nunber (see below), the observation data itens related to the estimte of
accuracy of a horizontal control survey observation will be treated in the
section entitled ACCURACY OF THE OBSERVATI ONS.

Several data itens which appear on the observation records are treated bel ow.
Det ai | ed expl anati on of other observation data itens is given elsewhere in this
chapter.

St andpoi nt _and Forepoint: In connection with a horizontal control survey
observation, the point fromwhich the observation is taken (e.g., the point
which is occupied with a surveying instrument) will be referred to as the
"standpoint" or "instrument station." The point to which the observation is
taken (e.g., the point to which the foresight is directed) will be referred to
as the "forepoint" or "target station."

Station Serial Number: For the purpose of identifying the standpoint and
forepoint on the observation records in a concise manner, each survey point
(control point or peripheral point) is assigned a job-specific station seria
nunber in the range 0001 to 9999. See Chapter 1 for a detail ed explanation of
the survey point nunbering system See also the next section entitled
ASSI GNMENT OF STATI ON SERI AL NUMBERS
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Weat her Code: \Where applicable, five adjacent integer fields have been
reserved on the observation records for one-digit codes. These will be referred
to collectively as the "weather code." The first of these codes is a genera
probl em i ndi cator, which should be the digit "0" under normal conditions or the
digit "1" if a problem was encountered during an observation, in which case the
probl em must be expl ai ned on one or nore coment records to inmediately follow
the observation record. The other four one-digit codes are indicators of
visibility, tenmperature, cloud cover, and wind, in that order. These indicators
may assume the values 0, 1, or 2 (see Table 2-4 below). Any one of these five
i ndicators may be left blank if the condition it represents is either not known
or not applicable.

TABLE 2-4 - WEATHER CODE
6444444444444 44) AAA4444444484444)| AAA444444444444)| A44444444444447

5 CODE *** * 0 * 1 * 2 5
4444448444444 44PAAAAAAAAAA44444PAAAAAAA44444444PAAA44444444444<
5 PROBLEM * No Problem * See * Not 5
5 | NDI CATOR * Encountered * Comrent * Used 5
K))))))))))))))3)))))))))))))))3)))))))))))))))3))))))))))))))M
5 VISIBILITY * Good Fair * Poor 5

5 INDICATOR * (Over 15M) * (7M to 15M) * (Under 7M) 5
K3333313331333133)1333133331333133333311331133313313))1)))1)))))M
5 TEMPERATURE * Nornmal Range * Hot * Col d 5
5 |INDICATOR * (32~F to 80~F)* (Over 80~F) * (Below 32~F) 5
K3333313331333133)1331133313331333>3311331133313313))1)))1))))))M
5 CLOUD COVER * Cl ear * Partly Coudy * Over cast 5
5 INDICATOR * (Below 20% * (20%to 70% * (Over 7099 5
K))))))))))))))3)))))))))))))))3)))))))))))))))3))))))))))))))M
5 WND Calm * Moderate * * Strong ** 5
5 |INDICATOR * (Under 5MPH) *(5MPH to 15MPH)* (Over 15MPH) 5
Q4444444484440 ANAAAAALAAANAAANANALAAANAAANAAANANALAAA4444444448
*No effect on observations. **Possibly affecting observations.
***Blank if the condition is not known or not applicable.

Job-Specific Instrunment Nunber: The instrunent used to acconplish a
hori zontal control survey observation nust be known; the type of survey
equi pnrent (i.e., its resolution and expected accuracy) will be used to conpute a
standard error for the observation. |In order to identify the instrunment on
the respective observation record in a concise manner, a unique three-digit
nunber in the range 001 to 999 is to be assigned to each item of survey
equi pnent used in the job. In cases where this nmay be inpractical, a three-
digit instrument number may be assigned to a class of survey equi pnment (e.g.
all 100-foot uncalibrated steel tapes could be treated as one "instrument"), it
bei ng understood that such a class |abel nmust correctly reflect the type,
resol ution, and expected accuracy of all instruments covered by it.

In a manner anal ogous to the assignnment of station serial numbers, the

i nstrument nunbers are to be unique throughout a job, i.e., an item of

survey equi pnent which appears in nore than one project in the job nust be
consistently identified by the same nunber, while different itenms of survey

equi pnment nust be identified by different numbers throughout the HZTL OBS data
set. A *70* record nust be prepared for each item of survey equi pnent whi ch has
been assigned an instrunent nunber - see SURVEY EQUI PMENT DATA RECORDS
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Job Specific GPS Antenna Nunber: |In a nmanner anal ogous to the assignnent of
job specific instrunment nunbers, the job specific GPS antenna nunbers are to be
uni que throughout a job, i.e., each GPS antenna which appears in nore than one
project in the job nust be consistently identified by the same nunber, while
di fferent antennas must be identified by different nunbers throughout the HZTL
OBS data set. A *71* record nust be prepared for each antenna which has been
assi gned an antenna nunber - see SURVEY EQUI PMENT DATA RECORDS

Hei ght of Instrunment and Height of Target: Horizontal control survey
measurenents are sel dom observed literally mark-to-mark between the survey
poi nts involved. Nornmally, they are neasured from a surveying instrunent
mounted on a tripod, wooden stand, or survey tower erected over the standpoint
to a "target" (e.g., a survey light, retro-reflector, or renote instrunent)
mounted on a similar structure over the forepoint.

The height of instrunment (H. 1.) is the vertical distance fromthe top of the
occupi ed survey mark (standpoint) to the optical center of the surveying

i nstrument, positive if the instrunent is above the mark, and negative if it is
bel ow the mark. This distance is also known as the "height of telescope."
Simlarly, the height of target (H T.) is the vertical distance fromthe top of
the survey mark (forepoint) to the point above or below the mark which is used
as the target for angular observations, or to the optical center of the retro-
reflector (or of the antenna system of the renote instrunment) in the case of

el ectronic di stance neasurenents. This distance is also known as the "height of
obj ect."

Together with the elevation (and geoid height) of the respective survey points,
the height of instrument and the height of target are desired data itens in sone
hori zontal control survey observations and required in others. For horizonta
directions and horizontal angles, the height of instrument and the height of
target are desired for the conputation of skew normal and deflection
corrections. For vertical angles and di stances, the height of instrument and
the height of target are required for the reduction of instrunment-to-target
measurements to mark-to-mark val ues.

When the surveying instrunent cannot be installed directly over the desired
survey point and eccentric observations which are to be reduced to center are
submi tted, the height of instrunent entered on the observation record nmust be
the vertical distance between the top of the survey point nmark to which the
eccentric observations are to be reduced and the horizontal plane passing
through the optical center of the horizontally-offset surveying instrument. The
same considerations apply to an eccentric target, retro-reflector, or renote

i nstrument.

Hei ght of GPS Antenna: The desired antenna height is the vertical distance
fromthe top of the occupied survey point mark to the L1 phase center of the
antenna used with the GPS receiver. See diagram on page 2-52a.

Visibility Code: Information concerning intervisibility between

monunment ed control points is of great value to the local surveyor, who is not
normal |y prepared to build survey towers over the control points to be occupied
or sighted upon. To allow for recording this information, a provision was nade
for a one-letter visibility code on the observation records which pertains to
i ne-of -sight observations. This code indicates whether or not the forepoint
(i.e., atarget which mght be easily constructed over the forepoint) can be
seen from ground | evel (height of eye) at the standpoint.
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Since reference marks, azinmuth marks, and the horizontal control point to which
they belong are assuned to be intervisible at ground level, the visibility code
is further used to indicate whether the forepoint is an RMor an AZ MK
associated with the standpoint. The respective one-letter codes are listed
below. |If a conflict arises in the assignnent of a visibility code, the
hierarchy inplied by this list should be followed. |In each case, "forepoint" is
nmeant to describe either a natural target or a sinple target installed at

hei ght - of -eye | evel over the forepoint, and "ground" inplies height-of-eye | eve
at the respective standpoint.

- Forepoint is not visible from ground.

Forepoint is an RM associ ated with standpoint.
Forepoint is an AZ MK associ ated with standpoint.
- Forepoint is visible from ground.

»WN PR
<NZTZ

The codes R and Z are to be used only for reference and azimuth nmarks which are
associated with the standpoint, that is, in connection with observations from
the respective horizontal control point to its own reference or azinmuth marks,

or possibly in connection with observati ons taken anong the reference or azinuth
mar ks bel onging to the same control point. Wen the forepoint is an RMor AZ MK
whi ch bel ongs to another control point, the codes N or V, as applicable, should
be used. The visibility code field should be left blank if the intervisibility
bet ween the respective standpoint and forepoint is not known.

ASSI GNVENT OF STATI ON SERI AL _NUMBERS

The station serial nunmber (SSN) is a four-digit number in the range of 0001 to
9999, used to uniquely identify every survey point which appears in an HZTL OBS

data set. The survey point nunbering system was explained in detail in Chapter
1. To recapitulate, a survey point is defined as any point in a survey project
whi ch has one or nore observations to it or fromit. |In a horizontal contro

network, a survey point is either a control point or a peripheral point.

Control Points: A control point is a survey point whose geodetic position
is to be determ ned by the survey project, or whose position has been determn ned
in a previous survey. Exanples of a control point are (1) a nonunented (or
ot herwi se permanently marked) triangulation, trilateration, traverse, or GPS
station; (2) a recoverable |andmark (usually an intersection station) such as a
flagpol e or church spire; or (3) an unmarked (and hence nonrecoverabl e) survey
poi nt which nmust be carried as a control point for network integrity purposes.
A survey point which cannot be positioned because of insufficient observations,
whose geodetic position is not available from other sources, and which does not
qualify as a peripheral point (see below) mnust also be treated as a contro
point, in that such a survey point nust be identified by a unique, station
serial number (see *82* record under RECORD FORNATS).

Each control point in a horizontal control job nust be assigned a unique, four-
digit station serial nunmber. Wen nore than one project appears in a job, care
nmust be taken to insure that (1) the same station serial nunber is assignhed to a
control point which several of the projects nmay have in common, and that (2)
different control points are assigned different station serial nunbers

t hroughout the horizontal control job. The station serial nunbers assigned to
control points in the OBS data set of a horizontal control job nmust be the sane
as those used to identify the sane control points in the correspondi ng DESC data
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set. In particular, any survey point for which a description and/or recovery
note is to be subnitted in the DESC data set nmust be identified by a unique,
station serial nunber, i.e., it nmust be carried as a control point in the
correspondi ng OBS data set.

Peri pheral Points: Peripheral points are survey points in the vicinity of a
control point which are not intended for positioning, such as reference nmarks
and azinuth marks. These points are still identified by unique, four-digit
station serial nunmbers. Unnmonunented eccentric instrunment setups and eccentric
targets/reflectors are al so peripheral points if the respective observations are
reduced to center.

An eccentric point, RM or AZ MK is not always treated as a peripheral point.
If the eccentric instrunent setup or target/reflector placenent is nade over a
monunent ed (or otherw se permanently marked) point which can serve as a contro
point (e.g., when a reference mark is occupied), in many cases it will be
desirable to treat the eccentric point as another control point. In any case,
when an eccentric point is offset nore than 10 nmeters fromthe respective
control point, the eccentric observations should not be reduced to center (see
next section), and the eccentric point should be treated as a control point,
whether it is permanently marked or not.

A RM or an AZ MK which has not been occupied (i.e., one which has one or nore
directions, angles, and/or distances neasured to it but not fromit) is a

peri pheral point. But, if it is to be positioned, treat it as another contro
point. An RMor AZ MK that is occupied as a part of the survey schene (i.e., as
an eccentric occupation of the respective control point) should al ways be
treated as a distinct control point. An RMor AZ MK that has directions,

angl es, and/or distances neasured fromit (as well as to it) for the purpose of
verifying and/ or supplenenting the observations which tie together the contro
point and its peripheral points may remain a peripheral point even though the RM
or AZ MK nay appear as a standpoint on an observation record in this particular
case.

The observations which establish the |inkage between a peripheral point and
its respective control point nmust appear anong the observation data records. As
a mnimm the follow ng observations are required:

1. Eccentric Points: At |east one angul ar observation (horizonta
direction or horizontal angle) and one di stance neasurenent, either from
the eccentric point to the respective control point, or fromthe contro
point to the eccentric point.

2. Reference Marks: At |east one angul ar observation (horizonta
direction or horizontal angle) and one distance neasurenent fromthe respective
control point to the RMin question.

3. Azinmuth Marks: At |east one angul ar observation (horizontal direction
or horizontal angle) and one distance neasurenent fromthe respective control
point to the AZ MK in question.
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TREATMENT OF ECCENTRI C OBSERVATI ONS

When the surveying instrunent cannot be installed directly over the desired
control point (i.e., when the control point cannot be "occupi ed"), observations
nmust be nmade with the instrunment offset a short distance fromthe intended
standpoint. Simlarly, when the target, retro-reflector, or renote instrunment
cannot be installed directly over the intended forepoint, observations are nade
to a target, retro-reflector, or renote instrument which is offset a short

di stance fromthe respective control point. Wen such a condition exists, the
of fset point fromwhich and/or to which the observations are actually taken is
said to be "eccentric" with respect to the control point in question, which is
referred to as the "center."

Eccentric observations are normally "reduced to center" as a part of the field
conmputation process. A correction is conmputed for each eccentric observation
fromthe distance and direction of the offset. After such a correction is
applied, the respective observation ceases to be "eccentric." For all practica
purposes it is regarded as having been taken fromthe i ntended standpoint to the
i ntended forepoint. As a general rule, eccentric observations should be reduced
to center by the subnmitting agency and included in the HZTL OBS data set as
normal (i.e., non-eccentric) observations.

When eccentric observations are subnmitted, care nmust be taken to sel ect one of
the two possible nmethods of handling eccentric observations which is applicable
to the eccentric point in question, and to identify the respective eccentric
poi nt accordingly - either as a peripheral point if Method A is applicable, or
as a control point if Method B is applicable (see preceding section for
definitions of "control point" and "peripheral point").

Met hod A: The eccentric observations are to be reduced to center
In this case, the eccentric point is identified as a peripheral point. Wen
such a peripheral point is encountered as either a standpoint or forepoint on an
observation record, the respective observation will be reduced to center, and
the original (eccentric) observation will not be retained. This nmethod is
applicable only to eccentric points which are offset no nore than 10 nmeters from
the respective control point. For offsets of greater than 10 neters Method B is
mandat ory.

Met hod B: The eccentric point is to be treated as a control point whether
permanently marked or not. In this case, no reduction to center is involved, as
the respective observations are not regarded as eccentric. The eccentric
standpoint or forepoint is identified by a unique, four-digit station seria
nunber just as any other control point (see preceding section). It is given a
nanme (e.g., SMTH ECC, if the nane of the respective control point is SMTH),
and a *80* or *81* record containing its (approxi nate) geodetic position and

el evation nust appear anong the *80*-series records. This nmethod should be used
for eccentric points which are permanently nmarked, regardless of the offset

di stance involved. Method B nust always be used for eccentric points which are
of fset by nmore than 10 neters fromthe respective control point, whether the
eccentric point is permanently marked or not.
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ACCURACY OF THE OBSERVATI ONS

For every horizontal control survey observation, an estimate of the absol ute
accuracy of the neasured quantity nust be available for the purpose of assigning
appropriate weight to that observation when it participates in the adjustnent of
the respective horizontal control network. The absolute accuracy of a
measurenent is defined as the degree to which the result of that neasurenent
approxi mates the true value of the nmeasured quantity. Since the true value of a
direction, angle, or distance is not known, it then follows that the accuracy of
a horizontal control survey observation can only be estimated (1) by conparing
the results of different nmeasurenents of the same quantity, and (2) by anal yzing
the m scl osures by which the neasured quantities fail to satisfy geonmetric
conditions in the respective horizontal control network (e.g., triangle

m scl osures).

A horizontal control survey observation is rarely nade as a single, isolated
measurenent. Once the required surveying equi pment is set over the survey
points in question, it is a comon practice to neasure the sane quantity
(direction, angle, or distance) several tinmes within a short span of time, each
conpl ete neasurenent being carried out according to an observation scheme which
has been carefully designed to elimnate instrumental errors (and possibly other
constant and systematic errors as well). The advantage of "replication" is that
| arge bl unders can be detected and elinm nated, and that the resulting group of
measurenents can be treated statistical as a random sanpl e.

Each neasurenent is corrected for any known constant and/or systenmatic error.
Then the resulting corrected sanple elenents are screened for outliers (larger-
t han expected random errors which are suspected to be blunders), usually by the
application of a fixed, enpirical rejection limt, and the nmean of the renmining
nmeasurenents is used as the best approxi mation of the true val ue.

Assuning that the blunders and/or outliers have been elimnated, and that
constant and/or systematic errors fromall known sources have been elim nated

ei ther by the observing procedure or by the application of computed corrections,
other errors remain, as evidenced by a random di sagreenent (however small) which
still normally exists anmobng "corrected" sanple elenents. |f another sanple of
measurenents of the same quantity is taken with the sanme type of instrument but
under different environnental conditions, the nean value of the second sanple
will normally differ fromthe first sanple. |f many such sanples are taken, the
mean val ues of the re-observed sanples will be found to disagree in a random
manner as wel | .

The errors which remain after the blunders and outliers are elimnated and
after the sanple elenents are corrected for constant and systematic errors

are seen as randomerrors of two different kinds. Randomerrors of the first
kind are those errors which mani fest thensel ves as di screpanci es anong the

el enents of a sanple. Since the presence and general magnitude of these errors
are readily apparent when the elenents of the sanple are conpared, randomerrors
of the first kind are known as "sanple-internal” or "internal" errors. Random
errors of the second kind are those errors which remain constant for al
measurenents within a sanple but vary in a random manner for sanples which are
reobserved under different conditions. Since they introduce the sane bias into
every nmeasurenment in the sanple, the presence and general nmagnitude of these
errors becone apparent only when the nmean val ues of several reobserved

sanpl es are conpared, or when m sclosures of geonetric conditions in the
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respective horizontal control network are analyzed. Because of this fact,
random errors of the second kind are known as "sanpl e-external" or "external"
errors.

The accuracy estimate needed to determ ne the proper weight for a horizonta
control survey observation is the standard error (sigm) reflecting the

conbi ned effect of the internal and external errors which affect that obser-
vation. Such an estimate of the total uncertainty associated with the
respective neasured quantity is given by the vector sum (square root of the sum
of squares) of the one-signma estimates reflecting the contributions of the
corresponding internal and external errors.

A direct estimate of the contribution of the respective internal errors (i.e.
the Internal Consistency Sigma - see below) can be obtained as the standard
devi ation of the computed sanple nmean; a val ue based upon experience nmay be

gi ven when the sanple size is one. |If no value is specified on the respective
observation record (i.e., the field is left blank), a one-sigm estimte can be
obtained as a function of the rejection Iimt and nunber of replications, or
froma default value based on the type of survey equi pnment used, nunber of
replications taken, and on the order-and-class of the survey.

A direct estimate of the contribution of the respective external errors (i.e.
the External Consistency Sigma - see below) is rarely at hand, as horizonta
control survey observations are not normally re-acconplished by design under

di fferent environmental conditions for the purpose of evaluating the effect of
the external errors. A value based on experience may be given; however, if no
value is specified on the respective observation record (i.e., the field is left
bl ank), a default value based on the survey equi pment used, order-and-cl ass of
the survey, and on the type of the survey points involved will be assigned. In
connection with triangulation projects, a collective estinmate of the externa
error affecting horizontal directions (or horizontal angles) in that project
will be recovered fromthe set of triangle misclosures when that project is
first adjusted by NGS

The data itens which pertain to the accuracy estinmate of the respective
hori zontal control survey observation not treated el sewhere in this chapter
are defined bel ow.

Nunber of Replications: Number of independent neasurenments of the same
quantity, normally carried out within a short span of time (i.e., under the
same environnental conditions) by the same personnel using the same equi pnment
(i.e., sanple size). In connection with horizontal control survey observations,
it is the nunber of tinmes a conpl ete nmeasurenent procedure (observing schene) is
executed with the objective of obtaining a group of neasurenents the mean val ue
of which is to be used as the observed quantity (e.g., nunber of positions in a
set of horizontal directions).

Rejection Limit: Mxinmmvariation allowed in a group of neasurenents.
The individual nmeasurenents which exceed this limt are normally dropped from
the sanpl e and hence do not enter into the conputation of sanple nmean. For
hori zontal directions and horizontal angles, the rejection limt is expressed as
t he maxi mum devi ati on of the individual nmeasurenments fromthe respective sanple
mean. For vertical angles and for distance neasurenents, the rejection limt is
expressed as the maxi mum spread between the individual observations included in
the sanple (i.e., nmaxi mum range).
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Internal Consistency Sigma: One-signme estimate reflecting the contribution
of the sanple-internal randomerrors to the total uncertainty associated with a
measured quantity. |In connection with horizontal control survey observations, a
direct estimate of the effect of the respective internal errors is usually
avail abl e as the standard deviation of the conputed sanple nean. See di scussion
above concerning the treatnent of the accuracy estinate of an observation for
which this data itemis mssing.

External Consistency Sigma: One-signa estimate reflecting the contribution
of the sanple-external randomerrors to the total uncertainty associated with a
measured quantity. |In connection with horizontal control survey observations, a
direct estimate of the effect of the respective external errors is not normally
avail abl e; however, a value based on experience nmay be given. See discussion
above concerning the treatnent of the accuracy estinate of an observation for
which this data itemis mssing.

HORI ZONTAL DI RECTI ON DATA RECORDS

*20* Hori zontal Direction Set Record
*21* - Horizontal Direction Comment Record (Optional)
*22* - Horizontal Direction Record

The horizontal direction data records, identified by *20*-series data codes,
are listed above; the block diagrans depicting the respective formats
wi Il be found under FORMAT DI AGRAMS.

Si nce one horizontal direction by itself is meaningless, horizontal directions
nmust be observed in sets of two or nore directions. The respective
observations are normally recorded in a field record book and | ater abstracted
onto a standard formwhich is usually referred to as the "abstract of

hori zontal directions." As recorded on the "abstract," each direction consists
of a group of "pointings" observed clockwise fromthe "initial" (direction to
the first object sighted in the observing sequence), which is normally assigned
a value of zero. For each forepoint included in the set, the horizonta
direction value desired is the nmean value of the respective group of pointings
(in sexagesi mal degrees, mnutes, seconds, and decimals of second), corrected
for eccentricity of the instrument and/or target, if applicable (see TREATMENT
OF ECCENTRI C OBSERVATI ONS) .

Each set of horizontal directions is to be subnitted as a group of records which
nmust begin with one *20* record. |In addition to containing information which
pertains to the set as a whole, the *20* record al so contains the data itens
associated with the initial direction. Followi ng the *20* record, there nmay be
one or nore *21* comment records. These comrent records are optional, except
when the problemindicator flag on the *20* record (first digit of the weather
code) is "1", in which case at |east one *21* record containing an explanation
of the problem encountered is required.

After the *21* record(s), or immedi ately after the *20* record if no *21*
record(s) are present, one or nore *22* records nust follow, one for each
additional direction observed in the set. Each of these *22* records nust have
t he sane standpoint designation and set nunmber (see below) as the *20* record of
that horizontal direction set.
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VWhen two or nore sets of horizontal directions are observed at the same station,
each set nust be subnmitted as a separate, conplete group of *20*-series records
(i.e., a *20* record, one or nore *21* records if applicable, followed by one or
nore *22* records). All sets observed at the sane station nust be assigned

di fferent set nunbers and nust appear as consecutive sets in the order of

i ncreasi ng set nunbers anobng the *20*-series records.

Set Nunber: The first set of observations associated with a survey contro
point is nornmally coded as 01. Subsequent sets are coded 02, 03, etc. Deviation
fromthis procedure should be explained either in the coment records or in the
transmitting letter to prevent soneone unfanmiliar with the original coding to
think that the records were not coded or lost. Sets observed at periphera
eccentric points are considered to belong with the control point and nust be
nunbered as if observed at the control station. Again, the set nunbers of
successive sets of horizontal directions observed at the sanme station (including
peri pheral stations) need not be consecutive, but they nust be assenbled in
i ncreasi ng order.

Nunmber of Objects Sighted in This Set: The number of forepoints to which
directions were observed in the set of horizontal directions, including the
initial equals the nunber of objects sighted in the set. This nunber m nus one
is equal to the nunmber of *22* records which nmust appear behind the *20* record
in that set.

Date and Tine: The date of observation is required (at |east the year) and
nmust appear on every *20* record. The tinme of observation, when available, is
desired to indicate the approximate tinme of day; any tine associated with the
set of horizontal directions (e.g., tinme of first observation, nmean tinme of the
set, etc.) is acceptable. Both date and tine beconme required itens when one
attenpts to set paraneters for an adjustnment based upon date and tine
constraints.

GLOBAL POSI TI ONI NG SYSTEM DATA RECORDS

*25* - GPS Occupation Header Record

*26* - GPS Occupation Conment Record (Optional)

*27* - GPS Occupation Measurenent Record

*28* - GPS Clock Synchronization Record

*29* - GPS Clock Synchronization Comrent Record (Optional)

The d obal Positioning Systemrecords, identified by the *25* - *29* data codes,
are listed above; the block diagranms illustrating the respective formats will be
found under FORMAT DI AGRAMS.

Wher eas observations of classical survey operations are recorded in ASCII| format
in this text, GPS observations containing code and phase data are recorded by
the GPS receiver in a binary format that is unreadable without a translation
(e.g., vector reduction) program The information on the *25* to *29* records
and the GPS code and phase neasurenents are required to derive the infornmation
in the GPS Data Transfer Format file (G File) records: A B,C D, E,F,GH (ANNEX

N) .

A set of one *25* and two *27* records must exist for each independent
occupation of a control point by a GPS receiver. The first *27* record
indicates the tinme data recording was initiated plus associ ated occupati on

i nformati on; the second *27* indicates the tinme data recording was conpl et ed
pl us associ ated occupation information. Record the tinme and date referenced to
UTC (or Greenwi ch Mean Tine).
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A *28* record, used with ol der receivers which do not recover time fromthe
broadcast GPS signal, is required whenever GPS receivers nust be tine
synchroni zed to the external time source, e.g., another receiver or a master
time source. \When using these "codel ess” receivers, synchronization nust be
establ i shed between all receivers taking sinmultaneous nmeasurenents. Two
synchroni zations, norrmally one before and one after collecting the GPS
observations, are required to check receiver clock drift and to verify that no
time synchronization errors ("junmps") occurred during the observing period. The
*28* record is not required for nodern P-code receivers which may be referred to
as codel ess when in anti-spoofing node.

The station serial nunmber, weather code, and job-specific instrunent nunber
fields are required on GPS records. These entries are fully explained in the
secti on, OBSERVATI ON DATA RECORDS. Other entries in the GPS records are self
expl anat ory.

Job-Specific Data Media Data Identifier: Since the GPS observables (code and
phase data) can not be practically accommopdated in the formats of this text,

t hey nust be submitted in manufacturer specific or R NEX (Receiver |ndependent
Exchange) data file formats. Dependi ng upon the receiver type, one or nore
files my be generated. However, it is still necessary to associate a specific
set of data file(s) to a specific occupation. This is done by the user who
assigns a 10 character identifier for each station occupation. These
identifiers are unique to a specific project and reflect information on the
physi cal or digital |abels of the phase data files. The sole function of the
data nedia identifier is to provide to NGS a one-to-one correspondence between a
control point occupation and a GPS data file. The standard format for the data
medi a i dentifier can be found in ANNEX N

HORI ZONTAL ANGLE DATA RECORDS

*30* - Horizontal Angle Set Record
*31* - Horizontal Angle Comment Record (Optional)
*32* - Horizontal Angle Record

The horizontal angle data records, identified by *30*-series data codes,
are listed above; the block diagrams illustrating the respective formats
wi |l be found under FORMAT DI AGRAMS.

Hori zontal angles (clockw se), as opposed to horizontal directions, are normally
observed in connection with surveys of |ow accuracy (e.g., third order or | ower)
using repeating theodolites and engineer's transits. The characteristic feature
of these instruments is the double concentric nmotion about the vertical axis by
means of which the horizontal circle can be set precisely to zero when one of
the forepoints is sighted upon, and the desired horizontal angle to another
forepoint can be "repeated"; i.e., neasured several times in succession, each
time allowing the horizontal circle reading to be incremented by the magnitude
of the neasured angle. The desired angul ar nmeasure, expressed to a greater
precision than the resolution of the respective instrument, is obtained when the
total angle accunmulated on the horizontal circle is divided by the nunber of
"repetitions.”

The nunber of repetitions nust not be confused with the nunber of replications,
as one angl e nmeasurenent by this nmethod, involving any nunber of repetitions,
constitutes but one determ nation of that angle (i.e., one replication).



Normal |y, several such determ nations are nade; the desired horizontal angle
value is the nmean val ue of the respective group of measurenents (in
sexagesi mal degrees, mnutes, seconds, and decimals of second), corrected for
eccentricity of instrument and/or target, if applicable (see TREATMENT OF
ECCENTRI C OBSERVATIONS). Two forepoints are involved with every horizonta
angl e observation; the value given nust be the clockw se angle fromthe first
(left) forepoint to the second (right) forepoint.

Since a horizontal angle is a conplete observation in itself, every horizonta
angl e may be submitted as a "set of size one,"” i.e., as a *30* record foll owed
by one or more *31* comment records. These comment records are optional

except when the problemindicator on the *30* record (first digit of the

weat her code) is 1, in which case at |east one *31* record containing an

expl anati on of the problem encountered is required. When nore than one angle
is measured as a part of the same observing schenme (e.g., angle observation by
Schreiber's nethod), the additional angles in the sane set should be submitted
as *32* records to follow after the *31* record or records, or immediately
after the *30* record if no *31* records are present. 1In addition to the sane
st andpoi nt desi gnation, each of these *32* records must bear the sanme set
nunber (see below) as the *30* record of that horizontal angle set.

When two or nore sets of horizontal angles are observed at the sane station
each set nust be submitted as a separate, conplete group of *30*-series
records (i.e., a *30* record, one or nore *31* records if applicable, foll owed
by one or nmore *32* records). All sets observed at the sanme station nmust be
assigned different set nunbers and nust appear as consecutive sets in the
order of increasing set nunbers anong the *30*-series records. |If horizonta
angles are to be reduced to center, the sets observed at peripheral eccentric
poi nts of the same control point nmust appear as memnbers of the sane sequence
together with any set or sets observed directly over the corresponding contro
poi nt .

Set Nunber: Normally coded as 01, unless two or nore sets of horizonta
angl es observed at the sanme standpoint (either between the same or between
different forepoints), in which case these sets nust appear adjacent anong the
hori zontal angle data records. The first set in the sequence nust be assigned
a two-digit set nunber, e.g., 01, and each additional consecutive set bearing
the sanme standpoi nt designation nmust be assigned a higher nunber, e.g., 02,

03, etc. For this purpose, sets observed at peripheral eccentric points are
considered to belong with the respective control point and must be grouped
accordingly. The set numbers of successive sets of horizontal angl es observed
at the sanme station need not be consecutive; however, they nust be increasing.

Nunber of Angles Observed in This Set: Total number of horizontal angles
observed as a part of the sane observing schene. This nunber m nus one equals
the nunber of *32* records which nust appear behind the respective *30* record
in that set.

Date and Tinme: Date of observation is required (at |east the year) and
must appear on every *30* record. Tinme of observation, where available, is
desired to indicate the approximate tinme of day; any tine associated with the
hori zontal angle observation (e.g., starting time, nmean time, ending tine,
etc.) is acceptable. Both date and time becone required itens when one
attenpts to set paraneters for an adjustment based upon date and tine
constraints.




VERTI CAL ANGLE/ ZENI TH DI STANCE DATA RECORDS

*40* - Vertical Angle Set Record
*41* - Vertical Angle Comment Record (Optional)
*42* - Vertical Angle Record

The vertical angle/zenith distance data records, identified by *40*-series
data codes, are |listed above; the block diagrans illustrating the respective
formats will be found under FORMAT DI AGRAMS.

Vertical angles (or zenith distances) are observed in connection with

cl assical horizontal control survey projects for the purpose of obtaining

el evation differences between horizontal control points by trigononetric

I eveling. The elevation of one or nore of the survey points involved nust be
reliably known from sonme other source.

In addition to vertical angles and di stances between survey points, the
deternmination of the elevation differences by trigononetric |eveling requires
a know edge of the geoid height at every survey point involved and of the
defl ection of vertical in the direction of each vertical angle observed at
every standpoint. Since geoid heights and defl ections of the vertical are
sel dom known, it is a common practice to assune a zero val ue for these
gquantities, and therefore only approximate results can nornally be obtai ned.
For this reason, vertical control should not be extended by this nethod

wi thout frequent ties to existing bench marks in the project area. Aside from
the difficulties nmentioned in the precedi ng paragraph, trigononetric |eveling
suffers froma large uncertainty due to atnospheric refraction. This
uncertainty is brought about by the unpredictable nature of the irregular
preponderantly vertical bending of an optical ray due to the variation of the
refraction gradient along its path. This effect of atnospheric refraction is
t he dom nant source of the external random error associated with vertica
angl e observations. To control the influence of this external error, the
magni tude of which grows with the |l ength of the observed |ine, reciproca
vertical angles are often observed sinultaneously or nearly sinultaneously
fromboth ends of the respective |ine.

In a manner sinmlar to other types of horizontal control survey observations,
a vertical angle is usually neasured several tines in rapid succession

foll owing a standard observing schene. The desired vertical angle value is
the nean val ue of the respective group of nmeasurenments (in sexagesim
degrees, ninutes, seconds, and decimls of second) acconpani ed by the
appropriate angle code (see below) which identifies the value given as an

el evation angle (E), depression angle (D), or a zenith distance (Z). Since
the magni tude of the dom nant external error affecting the vertical angle
measurenent is proportional to the Ilength of the observed |line (see above, the
respective External Consistency Signma is expressed as seconds of arc per

kil ometer.)

A vertical angle is a conplete observation in itself; hence every vertica
angle may be submitted as a "set of size one," i.e., as a *40* record

foll owed by one or nore *41* coment records. These comment records are
optional, except when the problemindicator on the *40* record (first digit of
the weather code) is 1, in which case at | east one *41* record containing an
expl anation of the problem encountered is required. Wen two or nore vertica
angles to different forepoints are neasured at a station as a part of the sane
observing schenme, the additional vertical angles in the sanme set should be
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submtted as *42* records to follow after the *41* record or records, or

i medi ately after the *40* record if no *41* records are present. In addition
to the sane standpoi nt designation, each of these *42* records nust bear the
sane set nunber (see below) as the *40* record of that vertical angle set.

When two or nore sets of vertical angles are observed at the sane station

each set nust be submitted as a separate, conplete group of *40*-series
records (i.e., a *40* record, one or nore *41* records if applicable, foll owed
by one or nore *42* records). All sets observed at the sane station must be
assigned different set nunbers and nust appear as consecutive sets in the
order of increasing set nunbers anong the *40*-series records. For this

pur pose, sets observed at peripheral eccentric points of the same contro

poi nt must appear as nenbers of the same sequence together with any set or
sets observed directly over the correspondi ng control point.

Set Number: Normally coded as 01, unless there are two or nore sets of
vertical angles observed at the sanme standpoint (either to the same or to
different forepoints), in which case these sets nust appear adjacent anong the
vertical angle data records. The first set in the sequence nust be assigned a
two-digit set nunmber, e.g., 01, and each additional consecutive set bearing
t he sane standpoi nt designati on nust be assigned a hi gher nunber, e.g., 02,

03, etc. For this purpose, sets observed at peripheral eccentric points are
considered to belong with the respective control point and nust be grouped
accordingly. The set nunmbers of successive sets of vertical angles observed
at the sanme station need not be consecutive; however, they nust be increasing.

Nunmber of VAs or ZDs Qbserved in This Set: Nunber of forepoints to which
vertical angles (or zenith distances) were observed as a part of the same
observing schenme. This nunber m nus one equals the nunmber of *42* records
whi ch nust appear behind the respective *40* record in that set of vertica
angl es.

Date and Tinme: Date of observation is required (at |east the year) and
must appear on every *40* record. The full date and the tinme of the vertica
angl e observation to each forepoint involved should be supplied whenever
possi bl e, so that any search based on date and tine can be made for
si mul t aneous or nearly sinmultaneous reciprocal vertical angle observations.
For this purpose, a tine field appears on the *42* record as well as on the
*40* record.

Angl e Code: Vertical angles are neasured with respect to the direction of
the gravity vector at the respective standpoint by theodolites or transits
equi pped with appropriate vertical circles. Depending on the instrunent, the
origin (zero graduation mark) of the vertical circle points either in a
direction perpendicular to that of the gravity vector, in which case the
origin of the vertical circle lies in the local astronom c horizon, or else it
points in the direction opposite to that of the gravity vector, in which case
the origin of the vertical circle indicates the |local astronom c zenith.

VWhen the zero of the vertical circle defines the astronom ¢ horizon, the
vertical angle neasured is an "elevation angle" or a "depression angle”
dependi ng on whet her the object sighted is above or bel ow the astronom c

hori zon. When the zero of the vertical circle points in the direction of the
astrononmi c zenith, the vertical angle neasured is a "zenith distance." The
zenith di stance of an object above the astronom c horizon will be less than 90
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degrees, while the zenith distance of an object bel ow the astronom c horizon
will be greater than 90 degrees.

The angle code is a one-letter indicator of the type of the vertical angle
given. The three possible codes are as foll ows:

el evation angl e

E -
D - depression angle
Z - zenith distance

LEVEL DATA RECORDS

*45* - (Observed Difference of Elevation Records
*46* - (Observed Difference of Elevation Comment Record
*47* - (Observed Difference of Elevation Continuati on Record

The difference of elevation data records, identified by *40*-series data
codes, are |isted above; the block diagrans illustrating the respective
formats will be found under FORMAT DI AGRAMS. Differences of elevation are
observed in connection with classical horizontal control survey projects in
order to maintain an observed difference of elevation relationship between two
hori zontal control points for the purpose of data reduction. Both horizonta
control points generally do not have established vertical elevations.

However, either one of these two control points could al ready have an
establ i shed and published el evati on.

In a manner simlar to other types of horizontal control survey observations,
a difference of elevation is usually neasured at | east twice (once in the
forward direction and once in the reverse or backward direction) as standard
observing practice. The desired difference of elevation is then the nean

val ue of the two respective differences of elevation. However, each |eve
running (i.e., forward and backward) can be consi dered as an i ndependent
observation and can be coded as a separate observed difference of elevation
data set.

Since a difference of elevation is a conplete observation in itself, each
observation is submtted as a *45* record, followed by one or nore *46*
comrent records, followed by a *47* record. The comrent records are optional
except when the problemindicator on the *45* record (first digit of the

weat her code) is 1, in which case at |east one *46* record containing an

expl anati on of the problem encountered is required. The *47* record nust bear
t he sane standpoi nt designation as the *45* record preceding it.

VWhen two or nore sets of differences of elevation are observed at the sane
station, each set nust be subnmitted as a separate, conplete group of *40%*-
series records (i.e., a *45* record, one or nore *46* records if applicable,
foll owed by a *47* record).

Nunber of Replications: The number of replications for a single
difference of elevation observation is one. |If the difference of elevation is
t he nmean
val ue of two |level runnings of the same section (i.e., forward and backwards)
then the nunber of replications is coded as 2.
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Date and Tine: The date of observation is required (at |east the year) and
nmust appear on every *45* record. The full date and tine for the leveling
observation should be supplied whenever possible. The observation tinme coded
should be the nmid-tinme for the running of the section.

DI STANCE DATA RECORDS

*50* - Taped Di stance Record

*51* - Unreduced Di stance Record

*52* - Reduced Di stance Record

*53* - Unreduced Long Line Record

*54* - Reduced Long Line Record

*55* - Distance Conment Record (Optional)

The di stance data records, identified by *50*-series data codes, are listed
above; the block diagrans illustrating the respective formats will be found
under FORMAT DI AGRAMS.

Submit a *50*, *51*, *52* *53* or *54* record, followed by one or nobre *55*
comment records, for every distance determnation in the horizontal contro
survey project. The comrent records are optional, except when the problem
indicator (first digit of the weather code) is 1, in which case at |east one
*55* record containing an expl anati on of the problem encountered nust foll ow
the respective *50*, *51*, or *52* distance record. The weather code has been
omtted on the *53* and *54* long-line records. |In every case, the desired
di stance value is the nean value of the respective group of replicated
measurenents to which all corrections applicable to that type of distance
measur enent have been applied (in neters and decimals of neter), further
corrected for eccentric setup at either end of the neasured line, if
applicabl e (see TREATMENT OF ECCENTRI C OBSERVATIONS). It nust be acconpanied
by the appropriate di stance code (see below) which identifies the distance
val ue given as to its type.

The *50* record is intended for distances nmeasured with either calibrated or
uncal i brated (i.e., standardi zed or not standardi zed) steel or invar tapes.

I ncluded are distances consisting of any nunber of segnents taped horizon-
tally, taped distances consisting of any nunber of segnents which have al

been reduced individually to a cormon horizontal reference surface (other than
the sea level or the ellipsoid), and one-segnment unreduced taped distances
(less than or equal to one tape length) nmeasured along a slope. The
limtation to only one segnent in this last case is forced by the additiona
data itens (the elevation difference between the respective marks and the

hei ghts of tape supports over the marks) required for each such taped distance
segnment. Excluded are taped di stances which have been reduced to sea | eve
(geoid), to the ellipsoid, or to mark-to-mark, for which the *52* record
shoul d be used. |In every case, the respective standardization, catenary, and
tenperature corrections, as applicable to the nmethod of neasurenent and/or to
the equi prent used, are assunmed to have been appli ed.

The *51* record is intended for unreduced slant-range di stances under 100

kil ometers neasured by el ectronic di stance-measuring equi pnment (DVE).

| ncl uded

are line-of-sight instrunent-to-reflector distances neasured by el ectro-
optical DVE and master-to-renote di stances neasured by mcrowave DVE with a
resolution (i.e., smallest directly readabl e nmeasurenent unit) of 1 centineter
or better.
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Excl uded are di stances neasured to a precision coarser than 1 centineter
(because the respective Rejection Limt, Internal Consistency Sigm, and
External Consistency Signma should be expressed in different units), which my
be submtted as *53* records. In every case, the respective instrunent and/or
reflector calibration corrections and refraction correction, as applicable to
the met hod of neasurenent and/or to the equi pnment used, are assumed to have
been appli ed.

The *52* record is intended for taped distances, and for distances under 100
kil ometers nmeasured by electronic DME with a precision of 1 centinmeter or
better, which have been reduced (1) to sea level (i.e., to the geoid), (2) to
the ellipsoid (either NAD 83 or as specified on the *13* record), or (3) to
mar k-to-mark. For the sane reason given in the precedi ng paragraph, reduced
di stances neasured to a coarser precision than 1 centineter should be

subm tted as *54* records. |In every case, the distance given is assuned to be
the appropriately reduced val ue corresponding to the nean of the respective
sanpl e of distance nmeasurenents to which all applicable corrections have been
applied. Anong the required data itens are elevations (and of the geoid

hei ghts, if applicable) which were used in the reduction process (possibly
different than those provided on the correspondi ng *80*-series records).

The preponderant external randomerrors affecting precisely taped di stances or
i ne-of -sight distances nmeasured by fine-resolution electronic DVE arise out
of the inadequacy of the mathematical nodels used to correct the respective

di stance nmeasurenents for distance-dependent systematic errors, such as the
tenperature and catenary corrections in case of taped distances, or the
refraction correction in case of distances neasured by precise electro-optica
or electro-magnetic DME. The magnitude of the respective external random
errors is therefore also proportional to the Ilength of the neasured |line. For
this reason, the External Consistency Signma on the *50*, *51* and *52*
records is expressed as a parts-per-nmllion (ppm val ue.

The *53* and *54* records are counterparts of the *51* and *52* records

i ntended, respectively, for unreduced and reduced |ong-Iline distances (100

kil ometers and | onger) neasured with either fine or coarse resolution by an

i ndirect method. Exanples of such long-line distances are the antenna-to-
antenna spatial chords and the correspondi ng reduced sea-level (geoidal),

el lipsoidal, or mark-to-mark di stances derived fromline-crossing measurenents
made with a | ong-range, airborne electro-magnetic DVE (e.g. HI RAN), or
obt ai ned by extraterrestrial techniques (e.g., VLBI). These records may al so
be used, respectively, for unreduced and reduced sl ant-range di stances under
100 kil onmeters nmeasured directly by a coarse-resolution DME. Since the
preponderant external random errors associated with |ong-1ine and/or coarse-
resol ution di stance neasurenents do not normally exhibit any relationship with
the length of the respective line, the External Consistency Sigma on the *53*
and *54* records is expressed in neters.

Date and Tinme: Date of observation is required (at |east the year) and mnust
appear on every di stance observation record. Tinme of observation, where
available, is desired to indicate the approximte tinme of day; any tine
associated with the di stance observation (e.g., starting tinme, mean tine,
ending time, etc.) is acceptable.




Di stance Code: A one-letter indicator of the type of distance involved.
Thi s indicator nust appear immediately followi ng the distance field on the
di stance observation records. The possible distance codes are as foll ows:

1. Unreduced Di stances:

- distance taped horizontally

- taped distance reduced to horizonta

sl ope di stance or slant-range distance
- spatial chord distance

OnI-H

2. Reduced Di stances:

G - sea-level (geoidal) distances
E - ellipsoidal distances
X - mark-to-mark distances

AZI MUTH DATA RECORDS

*60* - Lapl ace/ Astrononic Azi muth Record
*61* - Geodetic Azinuth Record

The azimuth data records, identified by *60*-series data codes, are |listed
above; the block diagrans illustrating the respective formats will be found
under FORMAT DI AGRAMS.

A Laplace azimuth is an astrononic azimuth determ nation (e.g., by observation
of the star Polaris) converted to a correspondi ng geodetic azinuth by the
application of the Laplace correction. A data elenent necessary for the
conputation of the Laplace correction is the east-west (prine-vertical)
conmponent of the deflection of vertical at the respective standpoint. |f the
defl ecti on conponent is not known from other sources, an astronom c | ongitude
nmust al so be observed. A horizontal control point at which the prine-vertica
conponent of the deflection of vertical is known, and at which a determnination
of astronom c azinmuth has been made, is called a "Laplace station."

Lapl ace azinmuths are the primary nmeans for orienting a survey project if the
orientation cannot be obtained with respect to established horizontal contro
points (e.g., because of intervisibility problens). Wen a survey project is
extended away from existing horizontal control, Laplace stations nust be
established at regular intervals to guard against the buil dup of systematic
errors which may cause a gradual swing in the orientation of the network.

Subnmit a *60* record for each astronom c or Laplace azinmuth used in the
project. |If there are two or nore sets of astronom c azi nuth observations
(e.g., sets observed on different nights), subnmit a separate *60* record for
each set. The desired Laplace azinmuth is the nean val ue of the respective set
of astronom c azi muth observations to which all applicable corrections,

i ncludi ng the Laplace correction, have been applied (in sexagesimal degrees,

m nut es, seconds, and decimls of second), further corrected for eccentricity
of instrunment and/or target, if applicable (see TREATMENT OF ECCENTRI C
OBSERVATI ONS) .

A required data itemon the *60* record is the Prine-Vertical Conponent of
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Deflection (Eta), i.e., the difference between the astrononmic and geodetic

| ongi tudes of the standpoint, as used in the conputation of the expressed
Lapl ace correction. 1In addition to its absolute nunerical value in seconds,
the direction of the prinme-vertical conponent of the deflection of vertical
i.e., the Direction of Eta nmust be specified as "E" or "W according to
whet her the astronom c |ongitude falls east or west of the corresponding
geodetic | ongitude of the standpoint.

The results of astrononic observations in the formof an astrononic azinuth or
a conputed Laplace azinmuth and the neridional and prine-vertical conponents of
the defl ection of vertical are called for on the *60* and *85* records of the
HZTL OBS data set. |In addition, the respective astronom c |atitude,

| ongi tude, and/or azinuth observations should be submitted separately in ful
detail for rigorous processing and incorporation into the astronomc data file
of the National Geodetic Survey Data Base.

Geodetic azimuths are used when orientation control for a survey project is
obtained with respect to the existing horizontal control network by including
an azinmuth reference object (e.g., the azinmuth nark) anmopng the forepoints to
whi ch horizontal directions or horizontal angles are observed at one or nore
exi sting horizontal control points. Such control points, occupied for the
pur pose of establishing connection with the existing horizontal contro
network, nust be identified as "fixed" by neans of *90* Fi xed Control Records
(see FI XED CONTROL DATA RECORDS) .

Submit a *61* record containing the respective geodetic azinmuth value (in
sexagesi mal degrees, mnutes, seconds, and decinmals of second) for every
azimuth reference object to which a horizontal direction or horizontal angle
has been observed for the purpose of providing orientation control for the
survey project. But, do not submit a *61* record if the azinuth reference

object in question is another control point in the HZTL OBS data set, i.e., if
a *80* or *81* record defining its geodetic position appears anmong the *80*-
series records (see SURVEY PO NT DATA RECORDS). Instead, if such a contro

point is used for azinuth reference, it nust be identified as "fixed" by neans
of a *90* Fixed Control Record in the same manner as the respective standpoint
(see above).

Date and Tine: The date of the astronom ¢ azinuth observation is required
(at least the year) and nust appear on the respective *60* Astronom c/Lapl ace
Azi muth Record. The time of observation is desired to indicate the
approxinmate time; any tine associated with the astronom ¢ azi nuth observation
(e.g., starting tine, nean tinme, ending tinme, etc.) is acceptable. Date and
time have been omitted on the *61* Geodetic Azinmuth Record, since one does not
observe a geodetic azinmuth. It is a conmputed quantity.

Oigin of Azimuth: A one-letter code indicating the branch of the
meridian (north or south) with respect to which the azinmuth given on a *60*
or *61* record is specified. The azimuth of a |line joining a standpoint and
a forepoint is defined as the clockw se horizontal angle (0 to 360 degrees)
nmeasured fromeither the north or the south branch of the meridian at the
standpoint to the forepoint in question. Since the azinmuth may be defined
as either "fromthe north" or "fromthe south,"” the origin of the azinmuth

nmust be specified as "N' or "S", whichever applies. In the NAD 27 system of
coordi nates, astronom c and geodetic azimuths are defined as originating from
the south. In the NAD 83 system of coordi nates, astronom c and geodetic

azimuths are defined as originating fromthe north.
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SURVEY EQUI PMENT DATA RECORDS

*70* - Instrunment Record
*71* - GPS Antenna Record

The purpose of the *70* record is to provide descriptive information per-
taining to an item of survey equi pnment which has been identified by a Job-
Specific Instrument Nunmber (see under OBSERVATI ON DATA RECORDS). Submit a
*70* record for each item of survey equi pnent used in the project. Individua
*70* records should appear in order of increasing Job-Specific |Instrunent
Nunbers (JSIN). Mre than one *70* record is required for any instrunent used
for nore than one type of nmeasurenent. |In other words, a theodolite used to
nmeasure both horizontal and vertical angles would require two *70* records:
one to record the resolution of the horizontal measurenents and the other to
record the resolution of the vertical measurements. The resolution and units
synmbol (see below) of these two records would be different but, the JSIN and
the NGS Survey Equi pnent Code woul d be identical

If a "total station" type instrunent is used in a survey, three *70* records
may be required (horizontal directions, vertical angles and distance
observations) for one JSIN. If this equipnment is self-contained, the JSIN and
the NGS Survey Equi pnent Code will be identical in each of the three records
as stated above. Refer to the Total Station category (800-860) in ANNEX F

But, if nodul ar type equi pnent (optional EDMinstrunents can be nounted on the
same "total station" base unit) is used, the NGS Survey Equi pnent Code in the
*70* record, which reflects the resolution of the distance neasurenents, nust
be that of the specific EDMinstrunent used for the observations. (Refer to
Di st ance- Measuri ng Equi pment categories (500-799) in ANNEX F). The equi pnent
code for the other two *70* records would be listed in the Total Station
category (861-899) in ANNEX F

Most of the entries on the *70* record (see FORMAT DI AGRAMS) are self-
expl anatory; however, the following data itens will be explained in greater
detail :

NGS Survey Equipnment Code: A three-digit nunerical identification code is
assigned to the different categories of survey equi pnent, and within each
category to specific instrunents or other itens of survey equi pnment conmonly
used in the United States - see ANNEX F

Resolution of the Instrunment and Units: The size of the small est
directly-readabl e |inear or angular neasurenent unit characteristic of the
respective itemof survey equipnment, followed by a two-letter synbol for
the units in which it is expressed:

MI - neters HS - horizontal seconds of arc
MM - millinmeters HM - horizontal mnutes of arc
FT - feet VS - vertical seconds of arc
M- - mllifeet VM - vertical mnutes of arc

The character fields reserved for Resolution of the Instrunent and for

Units on the *70* record may be left blank if the resolution of the surveying
i nstrument in question cannot be expressed in these units (e.g., if the
nmeasurenent is obtained in terns of arbitrary "dial" units which do not

bear a fixed relationship to the nmeasured quantity).
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The purpose of the *71* record is to provide descriptive information pertaining
to the GPS antenna which has been identified by a Job-Specific Antenna Nunber
(see under OBSERVATI ON DATA RECORDS). Submit a *71* record for each antenna
used in the project. [Individual *71* records should appear in order of

i ncreasi ng Job-Specific Antenna Nunbers (JSAN)

Most of the entries on the *71* record (see FORVAT DI AGRAMS) are self-
expl anatory: however, the following data itens will be explained in greater
detail:

NGS Ant enna Code: An al pha-nureric identification code of up to 16 characters
is assigned to each different type of GPS antenna commonly used with GPS
receivers in the United States. See ANNEX J.

Ant enna Phase Pattern File: This file contains phase patterns and offsets for
several different types of antennas. As this file is updated, the patterns
and/ or offsets may be changed, so it is inportant to record which antenna file
was used for the GPS processing. To date (March 1998), NGS has had two files
avail abl e for use. These files were called ant_info.001 and ant_i nfo. 002.
These “Antenna Phase Pattern” files will be nodified as new antennas are added
or as inproved patterns are devel oped. For each antenna in the ant_info. 002
file, there are patterns for L1 and L2, and the North, East, Up offsets for the
L1 and L2 phase centers.

Source Organi zation: Use the six character synmbol of the organization that
mai ntai ns the antenna phase pattern files that were used to process the data.
This field is required if the antenna phase patterns used are different from
t hose provided by NGS
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SURVEY PO NT DATA RECORDS

*80* - Control Point Record

*81* - Control Point Record (UTM SPC)

*82* - Reference or Azimuth Mark Record

*85* - Deflection Record (Optional)

*86* - Orthonetric Height, Geoid Height, Ellipsoid Height Record

The survey point data records, identified by *80*-series data codes, are
listed above; the block diagrans illustrating the respective formats wl|l
be found under FORMAT DI AGRAMS.

Submit a group of *80*-series records for every control point which appears
in the horizontal control survey project. See ASSI GNMVENT OF STATI ON SERI AL
NUMBERS for definition of "control point" and "peripheral point" and for an
expl anation of the survey point nunbering system Start with the contro
point identified by the nunmerically | owest station serial number and continue
with control points in the order of their increasing (not necessarily
consecutive) station serial nunbers.

The group of *80*-series records pertaining to a control point will usually
consist of either a *80* record or a *81* record followed by as many *82*
records as there are peripheral reference marks and/or azinmuth marks associ ated
with the horizontal control point in question. Use the *80* record if the
geodetic position of the control point (see below) is given in geographic

coordi nates (latitude and | ongitude); use the *81* record if the position is
given either in the Universal Transverse Mercator (UTM coordinates or in State
Pl ane Coordinates (SPC). Followi ng the *80* or the *81* record, submt one *82*
record for each peripheral RMor AZ MK of that control point. Do not subnit a
*82* record for an RMor AZ MK which is being treated as a control point for
which a *80* or *81* record appears el sewhere anong the survey point data
records. After the *82* records, or after the *80* or *81* record if no *82*
records are present, a *85* record nmay follow, followed by a *86* record. A
*85* record should be submitted if either one or both the neridional and prinme-
vertical conmponents of the deflection of vertical are known. Submit a *86*
record to provide orthometric height values for all control points, except for
unmonumnent ed recover abl e | andmar ks positioned by intersection. The geoid and

el li psoid height values in this record are optional, with one exception. If the
subnmitted orthometric height value was determni ned by GPS observations, the
associ at ed geoi d hei ght value is required.

Two special cases are recognized, in which a *82* record nmust be subnmitted for a
control point instead of the usual *80* or *81* record. The first case has to
do with survey points which would normally be regarded as horizontal contro
points (i.e., they do not qualify as peripheral points), which cannot be
posi ti oned because of insufficient observations, and whose geodetic position
cannot be obtained from other sources. Such a survey point nust be identified
just as a normal control point, however, since the respective geodetic position
is not avail able; subnmit a *82* record in lieu of a *80* or *81* record, then
proceed as for any other normal control point, i.e., subnmit additional *82*
records, a *85* record, and a *86* record, as applicable.

The second case has to do with survey points which are used as vertical contro
points only, i.e., bench marks or other points to which and/or from which one or
nore vertical angles and di stances have been observed, but no horizontal
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directions or angles. Survey points of this kind rmust also be identified by
four-digit station serial numbers. |f such a survey point is positionable (e.g.
by trilateration), then it should be treated as a normal control point.

Ot herwi se, submit a *82* record for this point in lieu of a *80* or *81* record.
A *85* record may follow, if applicable, but a *86* record is required.
Addi ti onal *82* records are not allowed in this set. Should such a point have
any peripheral reference or azimuth marks, then it should be treated as in the
first special case, described in the precedi ng paragraph

For the purpose of easy identification, any *82* records, used in |lieu of *80*
or *81* records as described in the special cases above, should be grouped
t oget her and sequenced to follow all the control points with geodetic positions.

The entries on the *80*-series records (see FORMAT DI AGRAMS) are sel f-
expl anatory; however, the following data itens will be explained in greater
detail:

Station Name: In the United States, it has traditionally been the
preferred practice at the National Geodetic Survey (NGS) and its predecessors to
assign intelligible nanmes as primary identifiers of horizontal control points.
Such "station nanes" have the inportant advantage of being mmenmonic - a quality
whi ch pure nunbers or arbitrary al phanumeric synbols do not possess. In
addition, a properly chosen station name may in itself be descriptive and/or
i ndi cati ve of the general |ocation of the horizontal control point, which is a
desirable property. For automatic data processing purposes, however, the use of
station names as primary identifiers does pose sone difficulty, in that their
I ength nust, of necessity, be |linited to a specific nunmber of characters, and
that, contrary to conmmon usage of intelligible nanmes, exactly the same abbrevia-
tion and/or spelling of the respective station name nust be used whenever a
reference is nade to a horizontal control point in conputer-readable nedia.

The nanme of a nonunented horizontal control point is usually concise, being
limted in length by the space which is available on a standard di sk marker
for the die-stanmping of the respective station name. The usual practice is
to stanp the name above the survey point synbol (e.g., triangle) which
appears in the center of a standard di sk marker, and the year (e.g., 1935)
in which the mark was set is usually stanped bel ow the survey point synbol.

In addition to this "year mark set" which normally appears stanped on every
monument ed survey point, another date is associated with every horizontal

control point, i.e., with every survey point which is positioned, whether it is
a nmonurent ed control point or an unmonunented recoverable | andmark (see bel ow).
Referred to as the "year established,"” it is the year in which observations were

first perfornmed for the purpose of determ ning the position of that horizontal
control point; this is nornmally also the year in which the original description
of that control point was prepared. The "year established" and "year-nark-set"
of a nonunmented horizontal control point are often identical

Anot her type of horizontal control point is an unmonunmented recoverabl e | andmark

(usually an intersection station) such as a flagpole or church spire. The name
of a horizontal control point of this type nust be sufficiently descriptive in
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order to identify the respective landmark (and frequently a specific feature of
the | andmar k) adequately, and for this reason it is usually Iengthy.

For data processing purposes in HZTL OBS data sets, the length of a station name
(including all inmbedded blanks) is limted to 30 characters, and the same |init
applies to the name or designation of a reference mark (RM or azinuth mark (AZ
MK). Accordingly, the nane of every horizontal control point to be entered on
the *80* or *81* record (as well as the name or designation of an RMor AZ MK to
be entered on the *82* record) must be abbreviated and/or edited if it exceeds
30 characters. Cuidelines for survey point names and desi gnations, including
recommended abbreviations, are given in ANNEX D. Note that the name or
designation of a bench mark (BM is linmted to 25 characters (see Vertica
Control Data, Chapters 5, 6, and 7).

For sone of the | engthier names given to horizontal control points (e.g., those
of unnonunmented recoverabl e | andmarks) contraction to 30 characters will involve
rather drastic abbreviation and editing, in which process much of the desired
intelligibility and descriptiveness nay be lost. To mininize this effect in
connection with geodetic materials which are intended for use by the genera
public, up to 40 characters are allowed for the name of a horizontal contro
point in the GEOD DESC data set (see Chapter 3). This 40-character station nane
will be used in the automated publication of geodetic data sheets, station
descriptions, and associated indexes. This inplies that two versions for every
station name which exceeds 30 characters in length can exist - a 30-character
version used for data processing purposes, and a 40-character version used for
publication purposes. The two versions should differ only as to the manner in
whi ch the station name is abbreviated and/or edited.

The nane of a horizontal control point entered on the *80* or *81* record should
be taken as it appears under "Station Nane" in the heading of the respective
station description and subsequent recovery notes. For monunmented horizonta
control points, this station name is nornmally identical to or closely resenbles
the nane stanped above the survey point symbol on the respective di sk marker
Note that neither the "year established" nor the "year mark set" normally
appears as a part of the station name. Wile parts of a I engthy station name
may be abbreviated or edited out in order to conformto the 30-character linmt,
not hi ng shoul d be added, except as necessary to render the station name unique
within the job (see bel ow).

Parent heses are not pernmitted to appear in a station name. O her specia
characters such as periods, conmms, etc. (see Chapter 1) - as well as any
unnecessary spaces (blanks) - should also be edited out whenever possible.

In the same manner as the job-specific station serial nunber of a horizontal
control point, that is unique within a job, it is highly desirable to have a
station name that is unique within a job. If two or nore control points in a
job are found to have identical nanes, they should be rendered uni que by
appending to the respective station names, in order of preference:

1. The name of the county (parish, census division) in which
the station is located, followed by the symbol CO (PA, CD) -
Exanpl e: JONES CLALLAM CO and JONES KING CO (SM TH ORLEANS
PA and SM TH DE_SOTO PA, ROCK KENAI - COOK I NLET CD and ROCK
ANCHORAGE CD) .
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2. The nane of a locality other than county, parish, or census
division - Exanple: PIPE SAN ANTONI O and Pl PE LACKLAND AFB.

The year the mark was set is considered extraneous information and is not to be
carried as a part of a control point name. For marks whose nanes were not
altered when they were reset, the word RESET nust be appended to the origina
designations. This also holds true for control points which have been reset
more than once. In such cases the year given in the "year nmonumented” field of
the description / recovery note will be used to distinguish the marks. See
ANNEX D for additional information and exanpl es.

Whenever the nanme of a horizontal control point is nodified in this manner in
the HZTL OBS data set for the purpose of nmaking it unique within the respective
job, the appended i nformation becones part of the station name, and care nust be
taken that exactly the sanme information is appended to the station name in the
headi ng of the description and of all subsequent recovery notes which are given
for that horizontal control point in the conmpani on GEOD DESC data set (see
Chapter 3).

When the | engthy name of a horizontal control point nmust be contracted to 30
characters, the abbreviation and/or editing of the station name in question
shoul d be acconplished with due regard to the following: First, a 40-character
version of the sanme station nane is required in the GEOD DESC data set submitted
concurrently with the HZTL OBS data set (see I NTRODUCTION). This |less

drastically contracted version of the station name will be used for publication
pur poses. Second, the nanes of reference and azinuth marks are normally forned
by appending the synbols RM1, RM2, ..., RM13, etc., and AZ MK (possibly AZ MK

2, AZ K 3, etc.) to the station nanme of the control point to which they bel ong.
For this reason, the name of a horizontal control point which has periphera
reference marks and/or azimuth mark(s) may have to be further contracted to 24
characters (and possibly less) in order to allow for the respective reference
and azimuth mark names to confirmto the 30-character limt.

Name or Designation of RMor AZ MK: Reference marks and azimuth marks are
usual ly identified by standard di sk markers which display an arrow as the survey
poi nt symbol at their center; the markers are set in such a way that the arrow
points toward the associated horizontal control point. Two or nore reference
marks are normally established in the immediate vicinity of a nmonument ed
hori zontal control point. The purpose of the reference mark is to act as a
"pointer” to the related horizontal control point, thereby aiding in its
recovery, and to provide a means of verifying whether or not the station

monument has been disturbed. In addition to the reference marks, an azinmuth
mark may be established at some distance to provide an azinuth reference point
which is visible fromground level. Less frequently, nore than one azimuth mark

is established for the sanme horizontal control point.

The originally established reference marks of a horizontal control point are
normal |y assigned sequential nunbers, e.g., NO 1, NO 2, etc. Any subsequently
establ i shed reference mark shoul d be assigned the next unused number in the
sequence, even though one or nore of the previously established reference marks
may have been destroyed. The standard practice is to stanmp the name of the

hori zontal control point to which a reference mark bel ongs above the arrow which
appears in the center of the respective disk marker, the nunber of the reference
mark (i.e., NO 1, NO 2, etc.) inmmediately below the arrow, and the year in which
the reference mark was set farther below the arrow. The sanme procedure is
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followed in the case of an azimuth nmark, except that a nunmber is normally assigned
and stanped on the respective disk marker only if nmore than one azimuth mark is
i nvol ved.

The nane or designation of a reference mark (RM or an azinuth mark (AZ M)
entered on the *82* record nmust not exceed 30 characters in length. It should
normal Iy consist of the name of the horizontal control point to which the RMor AZ
MK bel ongs, with the synbol RM1, RM2, ..., RM 13, etc. appended for reference
marks NO 1, NO 2, ..., NO 13, etc. For azimuth marks, the synbol AZ MK is
appended if only one azinmuth mark is involved, otherw se the symbol AZ MK 2, AZ MK
3, etc. for azimuth marks NO 2, NO 3, etc. |In general, nothing else should be
added to the name of an RM or AZ MK, except when the nunbering systemoutlined in
the precedi ng paragraph has not been followed, with the result that two or nore
reference or azimuth marks associated with a horizontal control point are referred
to by the sane nane.

Considering that the total length of an RM or AZ MK nanme must not exceed 30
characters, the nane of the horizontal control point to which the RM1, RM 2,

etc., and/or AZ MK synbols are appended nmust be limted to 24 characters, and may
have to be further contracted if a nunmeral rmust follow the AZ MK synbol and/or the
"year mark set" has to be added. The name of the respective horizontal contro
poi nt must be taken as it appears on the corresponding *80* or *81* record (see
Station Nane), except for possible further abbreviation and/or editing which may
be required.

The sane general considerations apply to a reference or azimuth mark which is
being treated as a control point (i.e., which is not regarded as a peripheral RM
or AZ MK), whose 30-character nane is to be entered on the respective *80* or *81*
record. GQccasionally, an existing nonumented survey point of another agency is
used for a reference mark or, nore frequently, for an azinmuth mark. Such a survey
poi nt must be treated as a control point, i.e., it nust be identified by an four--
digit station serial number. If it can be positioned (or if its geodetic position
is available from other sources), submit a *80* or *81* record for a control point
of this kind; otherw se submit a *82* record to give its name or designation

Nanme or Designation of Bench Mark: A bench mark (BM is a nonumented (or
ot herwi se permanently marked) vertical control point whose hei ght above nean sea
| evel (MsSL) has been determ ned by differential |eveling. Bench nmarks occur in a
hori zontal control survey project if (1) a horizontal control point is also a BM
in aline of differential |eveling connected to the national vertical contro
network, (2) a spur level |line connection exists between a horizontal contro
point and a nearby BM or (3) a BMis included as a control point in the project
for the purpose of extending vertical control by trigononetric leveling (vertica
angles). Al bench marks in a project should be positioned, if possible.

The nane or designation of a bench mark entered on the *80* or *82* record nust

not exceed 30 characters in length. It should be taken as it appears in the
headi ng of the bench mark description, which normally is identical to or closely
resenbl es the name or designation stanped on the disk. |f the nane or designation

of a bench mark nust be contracted in order to conformto the 30-character linit,
the sane general considerations apply as for the abbreviation and/or editing of
the nanme of a horizontal control point (see Station Nane above).

If a reference mark disk (RM for one control station is subsequently used as an
azimuth mark for another control station, the name or designation of the mark
shoul d reflect the stanping on the mark (original use and not subsequent use).
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Li kewise, if a bench mark disk (BM is used as a reference mark for a contro
station, the name or designation of the mark should al ways be that of the bench
mar k.

Ceodetic Position: The geodetic position of every horizontal control point
for which a *80* or *81* record is subnitted nust be given to serve either as a
fixed position or as a prelimnary position in the adjustment of the respective
hori zontal control survey project. The geodetic position may be expressed either
in terms of geographic coordinates (latitude and |ongitude) on the *80* record, or
it may be expressed in one of two plane coordinate systems - the Universa
Transverse Mercator (UTM coordinates, or the State Plane Coordi nates (SPC) - on
the *81* record.

For previously established horizontal control points which are identified as
"fixed" by nmeans of a *90* record (see FIXED CONTRO. DATA RECORDS), the geodetic
position given on the *80* or *81* record should be either the published position
if the control point in question is an existing point of the national horizontal
control network, or else a position obtained froma constrai ned adj ustnent.

The *80* record is intended for horizontal control points whose geodetic position
is given in terms of geographic coordinates, i.e., as Latitude and Longitude. 1In
addition to the nunmeric value (in sexagesi mal degrees, mnutes, seconds, and
decimal s of a second), the Direction of Latitude nust be specified as "N' or "S"
and the Direction of Longitude nmust be specified as "E' or "W, by a one-letter
code adjacent to the latitude and | ongitude fields.

The *81* record is intended for horizontal control points whose geodetic position

is given in ternms of plane coordinates, i.e., as a Y-Coordinate
(northing) and an X-Coordinate (easting), followed by a four-digit coordinate
system zone designation. If Universal Transverse Mercator (UTM coordi nates are

used, the northing and easting values are expected in neters and decimals of a
meter. The zone designation nmust be the appropriate UTM Zone Nunber (0001-0060)
as shown in ANNEX H If State Pl ane Coordi nates (SPC) are used, the northing and
easting values are expected in neters and decimals of a neter. The zone

desi gnati on nust be the appropriate State Zone Code as given in ANNEX B

El evati on and El evati on Code: Elevation is the vertical distance above the
geoid - an equi potential surface. Along the sea coast the geoid closely follows
mean sea level (MSL). Often referred to as "orthonmetric height,” elevation is
normal Iy the dom nant conmponent of ellipsoidal height. ElIlipsoidal height is the
sum of el evati on and geoid height. Geoid height is the nanme given to the vertica
separati on between the geoid and the reference ellipsoid of the geodetic datum
used (NAD 83 or as specified on the *13* record). Ellipsoid heights of horizontal
control points nmust be known or closely approxi mated for the purpose of reducing
di stance nmeasurenents to the reference ellipsoid and for conputation of the skew
normal and defl ection corrections which are applied to horizontal directions
and/ or horizontal angles.

The el evation of every horizontal control point for which a *80* or *81* record
is submtted nust be given, except for unaccessible, unnonumented, recoverable

| andmar ks positioned by intersection. Wen given, the elevation of such a

| andmar k shoul d be the ground | evel elevation (e.g., obtained froma topographic
map, if a nore accurate value is not available), and the hei ght of the point
actual ly sighted entered as the height of target on the respective observation
record. But, since no distances are involved, the elevation field of an
unaccessi ble landmark is preferred |eft blank.

2-34



The el evation of a survey point is determ ned nost accurately by differential

Il eveling. Oher |ess accurate nmethods of determ ning the elevation of a survey
point are (1) GPS observations, (2) trigononmetric |eveling using reciproca
vertical angles, (3) trigononmetric |eveling using non-reciprocal (i.e., one-
sided) vertical angles, and (4) photogrammetric nmethods. In addition, an
estimate of el evation based on the exponential decrease of atnobspheric pressure
with altitude can be obtained by a baronmetric leveling schene (e.g., with the
aid of an altinmeter). As a last resort, if elevation from another source is not
at hand, the approxi mate el evation can be obtained by interpolation between

adj acent el evation contour lines on a map. |In situations where ellipsoida

hei ghts are known, the orthonetric height can be conputed by subtracting some
estimate of the geoid height fromthe ellipsoidal height. Othonetric heights
derived in this manner are coded using the "G' code. The geoid height val ue
used in the conputation nmust be submitted on a *86* record.

In every case, the source and general accuracy of the elevation value given on a
*80*, *81*, or the preferred new *86* record nust be indicated by a one-letter
Othonetric Height (OHT) Code (See table on page 2-84 for explanations). The
possi bl e el evation codes are as fol |l ows:

- The control point is a bench mark (BM in the NGSI DB

- BM det erm ned using FGCS/ NGS procedures but not in the NGSIDB

- The control point is a 'posted bench mark.

deternmi ned by datum transformation.

OHT deternmi ned usi ng FGCS procedures but tied to only one (1) BM
OHT established using NGS | eveling RESET procedures.

OHT established using fly-Ileveling.

OHT deternined by | eveling between control points which are not BMs.
OHT deternined by reciprocal vertical angles.

- OHT deternined by non-reciprocal vertical angles.
OHT
OHT
OHT
OHT
OHT

:

deternmi ned by a photogramretric nethod.

scal ed from a topographic map.

derived from GPS-observed heights with deci neter accuracy.

derived from GPS-observed heights tied to meter accuracy control

derived from GPS-observed hei ghts, according to the 2cm5cmellipsoid
hei ght standards, and a high resolution national geoid nodel.

ARCUOZTU<TVTAHATI IUOOWm>

Station Order and Type: A two-character field is reserved on the *80* and
*81* records for the order-and-type code. The purpose of this code is to
characterize the specific order of accuracy of the horizontal control point and
to indicate whether the horizontal control point in question is nonunented (or
ot herwi se permanently marked), unmonunented but recoverable (e.g., a |landmark),
or unnonunented and non-recoverable (e.g., an auxiliary point). In addition, the
purpose of this code is to characterize the type of the survey schene of which
the horizontal control point is a part and/or by means of which it is positioned
(i.e., triangulation, trilateration, traverse, intersection, or resection). It
al so indicates whether the horizontal control point in question is considered to
be a mai n-schenme station or a supplenental station in the respective survey
schene.

In every case, care nmust be taken to assign an order-and-type code which
reflects how the horizontal control point was used in the project. For exanple,
if a horizontal control point previously established as a first-order

triangul ation station is occupied in the course of a second-order traverse
project, then it nust be assignhed an order-and-type code which classifies it as
a second-order traverse station rather than as a first-order triangulation
station. For control points which cannot be positioned within the project

2-35



because of insufficient observations (but for which an accurate geodetic
position is available from other sources, and hence for which a *80* or *81*
record is subnitted), the order-and-type code is to be left blank

The first character (order) of the order-and-type code indicates the order of

accuracy used to survey the nain-scheme network. |t reflects the surveying
met hod used, procedures foll owed, and specifications enforced by the project
instructions. It is also intended to indicate whether the horizontal contro

point is a nonunented (or otherw se permanently marked) control point, an
unmonunent ed recoverabl e | andmark, or a tenporary point, not permanently marked
and therefore nonrecoverable, which nmust be treated as a control point (e.g., an
unmar ked eccentric point which is offset nore than 10 nmeters fromthe respective
control point). The respective "order codes" are as foll ows:

1. Oder Codes of Permanently Marked Stations:

A - Oder Alnterferonetric Positioning
- Order B Interferonmetric Positioning
- Trans-Continental Traverse (TCT)
First-Oder Survey Schene
- Second-Order (Class | and Class Il) Survey Schene
- Third-Order (Class | and Class |l) Survey Schene
- Lower-Than-Third- Order Survey Scheme and
Suppl emrent al Unnmonument ed Recoverabl e Landmarks (see bel ow).

A WNRFRPO®m
1

2. Oder Codes of Nonrecoverabl e Points:

First-Oder Survey Schene

- Second-Order (Class | and Class Il) Survey Schene
Third-Order (Class | and Class I1) Survey Schene
Lower - Than- Thi rd- Order Survey Schene

o ~NO O

In general, the order-and-type codes of all nonunented (or otherw se permanently
mar ked) horizontal control points should be assigned the sane order code (equa
to the order code of the order-and-class code assigned to the project - see
under PROJECT DATA RECORDS), except when survey work of nore than one order-and-
class category is included in the project. |In this case, special care nust be
taken to assign the appropriate order code to every nonunented control point
according to the order-and-class category of the respective section of the
project; control points which qualify for nore than one order designation nust
be assigned the order code which corresponds to the higher order-and-class
category. But, in a Trans-Continental Traverse (TCT) type project, only the
stations of the high-precision traverse proper (i.e., stations connected by

hori zontal directions and by di stances neasured with el ectro-optical DME on two
ni ghts) should carry the order code "0"; other horizontal control points
occupi ed and/ or sighted upon should be treated as conparable stations in a
first-order project.

As a matter of convention, the order code "4" is assigned to unmonunented
recoverabl e | andmar ks positioned as supplenental stations, i.e., as

i ntersections or spur traverse stations which are incidental to the primary
survey scheme, regardless of the order-and-class category of the project or
section of project of which they are a part. However, if such a |landmark (e.g.
a flagpole or church spire) occurs as an unoccupi ed mai n-scheme station in a
triangul ati on network, then it nust be assigned the sane order code as any other
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mai n-schene station in its vicinity, i.e., a main-schenme intersection station
whi ch is an unmonunent ed recoverabl e | andmark nust be assigned the sane order
code as a monunmented control point.

Considering the discussion in the preceding two paragraphs, the all owabl e order
codes of the order-and-type codes assigned to horizontal control points within a
project (or within a section of a project) are as foll ows:

TABLE 2-5 - ALLOMBLE ORDER CODES
+33333111133333333333333333333333333333333)))))

*SURVEY SCHEME ALLOMBLE  *
*ORDER- AND- CLASS CATEGORY ORDER CODES *
/))))))))))))))))))))))))))))))))))))))))))))))1
*Interferonetric Positioning A, B

*Trans- Conti nental Traverse (TCT) 0,1, 4,

1,4,5
*First-Order 1,4,5
*Second-Order (Class | and Class I1) 2,4,6
3,4,7

4,8

*oX ok % ¥

*Third-Order (Class | and Class I1)
*Lower - Than- Thi rd- Or der

-33333333333333333311333333333111333333)))))))))-

The second character (type) of the order-and-type code indicates the type of
survey used to position the horizontal control point. It is also intended to
i ndi cate whether the horizontal control point is a main scheme station (i.e
one which is essential to the primary survey schene) or a suppl enental station
(i.e., one which is incidental to the primary survey schene). The respective
"type codes" are as follows:

1. Type Codes of Main-Schene Stations:

- Positioned Primarily by Triangul ation

- Positioned Primarily by Trilateration

Positioned Primarily by Traverse

- Positioned Primarily by Interferonmetric Satellite Relative
Posi ti oni ng

> WN
1

2. Type Codes of Supplenental Stations:

- Positioned Primarily by Triangul ation

- Positioned Primarily by Trilateration

- Positioned Primarily by Traverse

Positioned by Intersection (Note: 1 if Main-Schenme Station)
- Positioned by Resection

- Positioned Primarily by Interferonmetric Satellite Relative
Posi ti oni ng

Woo~NOO OA~
1

As mentioned before, an intersection station which occurs as a mai n-schene
station (essential to the primary survey schene) in a triangulation network is
assigned the type code "1".

If it is not clear whether a horizontal control point is a main-scheme or
suppl emrental station in a Ist-Oder or 2nd-Order (Class | or Class |Il) network,
it should be treated as a main-schenme station. |In particular, if special effort
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has been nmade to preserve the noninal accuracy of the respective nmain-schene
network in the positioning of a station which nmay not appear to be essential to
the primary survey schenme (e.g., extra angul ar observations were taken and/or a
di stance was nmeasured with el ectro-optical DME), such a supplenental station
shoul d be regarded as a nmin-scheme station and assigned a type code
accordingly.

In a third-order and | ower-than-third-order survey schenmes, the distinction

bet ween mmi n-schene and suppl enental stations is uninportant, hence type codes
4, 5, and 6 are not used with order codes 3 and 4; however, type codes 7 and 8
are still used to identify supplemental intersection and resection stations. In
particul ar, the order-and-type code assigned to a recoverable |landmark which is
i ncidental to the survey scheme should be 47 if positioned by intersection (43
if positioned by a spur traverse) in a survey schenme of any order and cl ass.
Consi dering the discussion above, the allowabl e conmbinati ons of order and type
codes that can be assigned to horizontal control points within a project (or
within a section of a project) are as follows:

TABLE 2-6 - ALLOWABLE TYPE CODES

+33313333333333113333333331133333)3)))))»
* ORDER ALLOWABLE *

* CODE TYPE CODES *
7333333333311133333333311133333)3)))))))))1
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Whenever a horizontal control point qualifies for nore than one type code (i.e.
when a station can be considered to be positioned by two or nore different
survey nethods), the type code which reflects the survey nmethod resulting in the
strongest position, when used al one, should be assigned. A hierarchy of order-
and-type codes is given in ANNEX E

Geoid Height: Geoid height is the name given to the vertical separation
between the geoid and the reference ellipsoid of the geodetic datum used (NAD 83
or as specified on the *13* record). Along the sea coast the geoid, an

equi potential surface, closely follows nean sea level (MSL). Elevation is the
vertical distance above the geoid. Oten referred to as "orthonetric height,"”
elevation is normally the dom nant conponent of ellipsoidal height. ElIlipsoida

hei ght is the sum of elevation and geoid height. Ellipsoidal height nmust be
known for every horizontal (and vertical) control point for the purpose of
reduci ng horizontal control survey observations to the reference ellipsoid (and
for the extension of vertical control by trigononmetric leveling). Since the
geoi d height value associated with a horizontal (or vertical) control point is
often unknown, it is a comopn practice to assunme it to be zero, and hence to use
the el evation as the best available approximation for the desired ellipsoida

hei ght .
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If a reliable value of geoid height is known, a *86* record should be subnitted
on which the respective geoid height is given in neters and deci mals of neter
Note that the geoid height is positive when the geoid is above the ellipsoid and
that it is negative when the geoid is below the ellipsoid. The geoid height

val ue given shoul d be acconpani ed by an estimte of its absolute accuracy in the
formof a standard error (Sigma).

Deflection of Vertical: The deflection of vertical is the angle fornmed by
the tangent to the direction of gravity (known as the "vertical") and the
"normal " to the reference ellipsoid of the geodetic datum (NAD 83 or as
specified on the *13* record). 1In addition to the magnitude of this angle,
usual ly given in seconds and deci mals of second of arc, the direction (e.g. the
geodetic azimuth) of the deflection nmust also be specified. Alternatively, the
direction of the deflection of vertical is inplied when the deflection is given
in terms of two rectangul ar conponents - e.g. the north-south or neridiona
conmponent and the east-west or prine-vertical conmponent.

The defl ection of vertical comes into consideration in connection with horizon-
tal directions, horizontal angles, and vertical angles observed with theodolites
or transits which are leveled (i.e., oriented with respect to the direction of
gravity). Accordingly, the deflection of vertical nust be known at every point
fromwhich horizontal directions, horizontal angles, or vertical angles have
been observed, so that appropriate corrections can be computed to convert these
observed quantities fromthe gravity-oriented "astronom c" franme of reference to
the ellipsoid-oriented geodetic system

Because the deflection of vertical at a given horizontal control point is often
unknown, it is a conmon practice to assune it to be zero. Since, in the
continental United States, the maxi mum deflection of vertical, defined with
respect to the North American 1983 datum (NAD 83), sel dom exceeds 20 seconds of
arc, and is normally much less (e.g., 3 to 5 seconds), the error introduced by
this approximation in connection with the reduction of horizontal directions and
hori zontal angles is inmperceptible except for long, inclined |ines of sight in
nmount ai nous regi ons. However, in connection with the use of vertical angles for
deternmining el evation differences, this approxinmation is one of the ngjor
sources of error which render the extension of vertical control by trigononetric
| eveling inaccurate.

If the deflection of vertical is reliably knowmn (e.g., as a result of astronomnic
| atitude and | ongitude observations), a *85* record should be subnmitted. The
deflection is given in terns of the respective neridional (i.e., north-south)
and prinme-vertical (i.e., east-west) conponents, each expressed in seconds and
deci mal s of second of arc.

The Meridional Conponent (Xi) of the deflection of vertical is the difference
bet ween the astrononic and geodetic latitudes of the horizontal control point.
The direction of the meridional conmponent, i.e., the Direction of Xi nust be
specified as "N' or "S" according to whether the astronomc latitude falls north
or south of the correspondi ng geodetic latitude. The Prinme-Vertical Conponent
(Eta) of the deflection of vertical is the difference between the astrononic and
geodetic | ongitudes of the horizontal control point, nmultiplied by the cosine of
the approxi mate (astronomi c or geodetic) latitude. The direction of the prine-
vertical conmponent, i.e., the Direction of Eta nmust be specified as "E' or "W
according to whether the astrononmic |ongitude falls east or west of the corre-
spondi ng geodetic |longitude. Both the neridional and prinme-vertical conmponents
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of the deflection of vertical should be acconpanied by an estimate of their
absol ute accuracy in the formof a standard error (Sigm).

The results of astronom c azi muth observations and astrononic position
observations (recorded as the neridional and prinme-vertical conponents of the
defl ection of vertical) are entered on the *60* and *85* records of the HZTL OBS
data set. In addition, all astronom c |atitude, |ongitude, and/or azinuth
observations should be subnitted separately in full detail for rigorous
processing and incorporation into the astronomic data file of the Nationa
Ceodetic Survey Data Base.

Fl XED CONTROL. DATA RECORDS

*90* - Fixed Control Record

The purpose of the *90* record is to allow identification of horizontal control
poi nts which are to be used as "fixed control” in the project, i.e., those
control points whose coordinates are to be held fixed in the adjustnment of the
respective horizontal control network. Submit a *90* record for each horizontal
control point to be held fixed; a *80* or *81* record nmust appear anong the
*80*-series records (see SURVEY PO NT DATA RECORDS) for each horizontal control
point identified as "fixed" by a *90* record. And, as stated previously, the
geodetic position given on each of these *80* or *81* records should be either
the published position, if the control point in question is an existing point of
the national horizontal control network, or else a position obtained froma
constrai ned adj ustnment.

Normal |y, at |least two horizontal control points will be designated as fixed
control in a horizontal control survey project. |If only one horizontal contro
point is identified, the necessary scale and orientation of the horizontal
control network nust be provided by sufficient *50*-series and *60*-series
records (see DI STANCE DATA RECORDS and AZlI MUTH DATA RECORDS).
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RECORD FORMATS

For each record which may appear in an HZTL OBS data set (see Table 2-1), a
bl ock di agram has been prepared to illustrate the respective format. These
"format di agrans” have been designed to fulfill the foll owi ng objectives:

1. Each record is 80 characters |ong.

2. Each record has a fixed format, i.e., every data field has a
specific length and specific position within the record.

3. Each format diagramis a graphical image of the respective record.

4. Wthin the limts of avail able space, the data to be entered in
each data field are identified on the format diagrans to render
t hem sel f - expl anatory. See pages 2-88 thru 2-109.

5. In addition, a brief information and instruction sheet acconpanies
each format diagram See pages 2-41 thru 2-87.

Required Data - In general, only those records which represent actual field
observations collected during the survey project should be included in an HZTL
OBS data set (e.g., no *60* records should be subnmitted if no astronom c/Lapl ace
azi muths were deternmined in the project). Records that are optional or those
whi ch may be omitted under certain circunstances are clearly designated on the
i nstruction sheet for each format diagram The required data fields on the
format di agrans have been highlighted (bold printed).

Floating Point Field (XXXxx) - intended for a data itemwhich is coded as a
deci mal number, i.e., as a string of nuneric characters (prefixed with mnus
sign if the nunber is negative) which may contain one | eading, inbedded, or
trailing period (the deciml point), but may not contain any inbedded bl anks.

If the decimal point is present, the character string representing the integer
digits, the deciml point, and the decimal fraction digits may be positioned
anywhere within the respective field (generally left-justified), and the unused
colums of the data field are blank-filled. Wen a negative nunber is entered,
code the mnus sign i mediately preceding the leading digit.

When the decimal point is not coded, the “X’ portion of the floating-point field
is to contain the integer part of the decimal nunber, and the “x” portion the
correspondi ng deci mal fraction part, the decinmal point being inplied between the
rightnmost “X’ colum and the leftnost “x” columm of the field. The coded

deci mal point overrides the inplied decinmal point position in every case.

Integer Field - intended for a data itemwhich is coded as a string of nuneric
characters representing a positive or negative integer nunber, to be entered in
the respective data field right-justified. |In the case of a positive integer
nunber, zero-fill any unused colums on the left. In the case of a negative
i nt eger numnber, code the mnus sign i mediately preceding the |eftnost non-zero
digit, and blank-fill any unused colums to the left of the m nus sign.
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DATA SET | DENTI FI CATI ON RECORD (*aa*)

The first record in a Horizontal Observation Data set must be a Data Set
Identification Record which identifies the data class and type (HTZL OBS), the
nanme of the subnitting organi zation, and date the data set was created. The job
code is a two-character al phanurmeric code assigned to each horizontal control
job subnmitted by an organization. An asterisk (*) immediately precedes and
follows the code and the first character of the code nust be a letter. Assign
the code Al to the first job and continue in sequence to the last. (Al, A2...,
A9, Bl, B2,...etc.) The job code used in this record nust be identical to the
job code in the Data Set Term nation Record, the last record in the Horizontal
Cbservation Data Set (HZTL OBS), and identical to the job code used in both the
Data Set ldentification Record and the Data Set Terminati on Record of the
Ceodetic Control Point Descriptive Data Set (GEOD DESC). This record is
required.

*aa* FORMAT

01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. MJST BE 000010.

07-10 JOB CODE. MJST BE *aa*. THE SYMBOL "aa" DENOTES THE TWO-
CHARACTER CODE ASSI GNED BY THE SUBM TTI NG ORGANI ZATI ON.

11-14 DATA CLASSI FI CATION. MJST BE HZTL.

15-18 DATA TYPE. MJST BE OBS. LEFT JUSTI FI ED.

19-24 ABBREVI ATI ON OF ORGANI ZATI ON. SEE ANNEX C. | F NOT LI STED THERE,
PROPOSED ABBREVI ATI ON MUST BE ACCEPTED BY NGS PRI OR TO FI RST
SUBM TTAL OF DATA. SEE ANNEX K.

25-66 SUBM TTI NG ORGANI ZATI ON. FULL NAME OR ORGANI ZATI ON PERFORM NG THE
OBSERVATI ON.  LEFT JUSTI FI ED.

67-72 ASSI GNED G/ GPS NUMBER. (FOR NGS USE ONLY)

73-80 DATE DATA SET CREATED. YEAR, MONTH, DAY (YYYYMVDD).

888 88

8

CcC
CcC

For a nore detail ed explanation of the contents of the record see Chapter 1,
page 1-1, JOB CODE AND PO NT NUMBERI NG and Chapter 2, pages 2-1 thru 2-3, HZTL
OBS DATA SET RECORDS.
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PRQJECT TITLE RECORD (*10*)

This record identifies the project by name. The use of geographic locality
alone as the title of a horizontal control survey project has traditionally been
the practice of NGS and its predecessors. This record is required.

*10* FORMAT
CC 01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. MJUST BE 000020.
CC 07-10 DATA CODE. MJST BE *10*.
CC 11-80 PROQJIECT TITLE. LEFT JUSTI FI ED

PRQJECT TITLE CONTI NUATI ON RECORD (*11*)

This record is required only if the project title in the *10* record exceeds the
70-character field allowed. Do not divide words between *10* and *11* records.
This record is optional

*11* FORMVAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD

CC 07-10 DATA CODE. MJUST BE *11*.

CC 11-80 PROJIECT TI TLE CONTI NUED FROM *10* RECORD, |F NECESSARY. THI S
RECORD | S OPTI ONAL.

For a nore detail ed explanation of the contents of this record see Chapter 2,
pages 2-5 and 2-6, PRQJECT DATA RECORDS
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PRQJECT | NFORMATI ON RECORD (*12*)

This record identifies the person responsible for the survey (chief of party) by
name, provides a record of the dates on which survey operations comenced and
term nated, indicates type of survey, and order and class of survey. This
record is required.

*12* FORMAT

01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

07-10 DATA CODE. MJST BE *12*.

11-16 DATE FI ELD OPERATI ONS BEGAN. YEAR, MONTH (YYYYMV).

17-22 DATE FI ELD OPERATI ONS ENDED. YEAR, MONTH (YYYYMV).

23-25 CH EF OF PARTY INITIALS. (FIRST C.O. P.).

26-43 SURNAME AND | NI TIALS OF CHI EF OF PARTY (FIRST C.O P.) LEFT
JUSTI FI ED. SEPARATE SURNAME AND EACH I NI TIAL WTH A BLANK. DO
NOT USE PERI ODS OR OTHER SPECI AL CHARACTERS.

88888 8

CC 44-46 CH EF OF PARTY INITIALS. (SECOND C.O.P., |IF ANY).

CC 47-64 SURNAME AND | NI TI ALS OF SECOND CHI EF OF PARTY, |F ANY.

CC 65-75 BLANK

CC 76 SURVEY METHOD. | DENTI FY PRI MARY SURVEY METHOD USED. SEE TABLE

BELOW

CC 77-78 PRI MARY STATE OR COUNTRY CODE. SEE ANNEX A

CC 79-80 ORDER AND CLASS OF SURVEY. SEE TABLE BELOW
Survey Method Codes Order and Cd ass of Survey Codes
1 - Triangulation AA - AA Oder Interferonetric Positioning
2 - Trilateration A0 - A Order Interferonetric Positioning
3 - Traverse BO - B Order Interferonetric Positioning
4 - dobal Positioning System 00 - Trans-Continental Traverse

10 - First Order

21 - Second Order Class |
22 - Second Order Class |1
31 - Third Order Class |
32 - Third Order Class ||
40 - Lower Than Third Order

For a nore detail ed explanation of the contents of this record see Chapter 2,
pages 2-5 thru 2-7, PRQIECT DATA RECORDS and DATE AND TI ME.
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GEODETI C DATUM AND ELLI PSO D RECORD (*13*)

This record defines the datum and reference ellipsoid for the geodetic
positions, deflections of the vertical, geoid heights, and/or reduced

el li psoidal distances (Code E in *52* record) as they appear in this project.
Do not enter the Inverse Flattening (1/f) if the ellipsoid is defined by the
Sem - Major Axis (a) and the Sem -M nor Axis (b). Likew se, do not enter the
Sem -Mnor Axis (b) if the ellipsoid is defined by (a) and (1/f). This
record is required unless the datumis the North American 1983 (NAD 83).

*13* FORMAT

01-06 SEQUENCE NUMBER  RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI OUS RECORD.

07-10 DATA CODE. MUST BE *13*.

11-34 DATUM NAME. DO NOT | NCLUDE THE WORD ' DATUM I N THE NAME.
ABBREVI ATE | F NECESSARY.

35-50 NAME OF THE ELLI PSOI D.

51-60 SEM-MAJOR AXIS (a) | N METERS ( MVVMVMVIMM) .

61-70 | NVERSE FLATTENING (1/f) (XXXXXXXXXX) .

THE FLATTENING (f) = (a - b) / a.
71-80 SEM-M NOR AXI'S (b) | N METERS ( MVWMMMVIMM) .

8 888 88 8
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HORI ZONTAL DI RECTI ON SET RECORD (*20*)

This record identifies the initial direction for each set of direction
observations. Use the Horizontal Direction Record (*22*) for all the rensining
directions observed in the same set. The instrunment station (standpoint) refers
to the point fromwhich the observation is taken (e.g., the point occupied by
the observer). The target station (forepoint) refers to the point to which the
observation is directed. Use the *21* Conment Record(s) immediately follow ng
the *20* record for any comments.

To anticipate the accuracy of an observation, the type of survey equi pment used
must be known. To identify the instrunent used for each observation, assign a
uni que three-digit number (Job-Specific Instrument Nunber) in the range 001 to
999 to each item of survey equi pnment used in the job. Each nunber will cross
reference a NGS survey equi pnent code in the *70* record. See Chapter 2, page
2-10, Job-Specific Instrunment Nunber and page 2-28, Survey Equipnment Data
Records.

*20* FORMAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTIFIED. MJST BE AN | NCREMENT OF 10
FROM PREVI QUS RECORD.
07-10 DATA CODE. MJST BE *20*.
11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .
FOR ADDI Tl ONAL | NFORVATI ON SEE CHAPTER 1, PAGES 1-1 THRU 1-3, JOB
CODE AND SURVEY PO NT NUMBERI NG CHAPTER 2, PAGES 2-8 THRU 2-9,
OBSERVATI ON DATA RECORDS; PAGES 2-12 THRU 2-13, ASSI GNMENT OF
STATI ON SERI AL _NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENTRI C
OBSERVATI ONS
CC 15-16 SET NUMBER. ENTER 01 FOR THE FI RST SET OF THE DI RECTI ON
OBSERVATI ONS.  USE 02, 03, ETC. FOR SUCCESSI VE SETS. SEE CHAPTER
2, PAGE 2-18, SET NUMBER
CC 17-22 FI ELD RECORD BOOK NUMBER. VOLUME NUMBER ASSI GNED TO THE FI ELD
BOOK I'N WHI CH THE DI RECTI ON OBSERVATI ONS ARE RECORDED.
CC 23-24 NUMBER OF OBJECTS SIGHTED IN THIS SET. TH' S VALUE EQUALS THE SUM
OF THE *20* RECORD AND THE *22* RECORD(S) IN THI S SET. SEE
CHAPTER 2, PAGE 2-18.
CC 25-29 WEATHER CODE. THE FI RST COLUMN OF THI S CODE (25) IS A PROBLEM
| NDI CATOR FOLLOWED BY VI SI BI LI TY, TEMPERATURE, CLOUD COVER AND
W ND | NDI CATORS | N SUCCESSI ON. FOR | NFORMATI ON CONCERNI NG THE
VWEATHER CODE TO BE USED | N CONNECTI ON W TH HORI ZONTAL
OBSERVATI ONS, SEE CHAPTER 2, PAGES 2-10.
30-32 |INTIALS OF THE OBSERVER
33-35 JOB- SPECI FI C | NSTRUMENT NUMBER (JSIN). THE UNIQUE THREE-DIG T
NUMBER | N THE RANGE 001 TO 999 ASSI GNED TO THE | NSTRUMENT USED TO
OBTAIN THI' S OBSERVATI ON.  THI S NUMBER W LL CROSS REFERENCE THE NGS
SURVEY EQUI PMENT CODE I N THE *70* RECORD.

88

88
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CC 36-39

CC 40-45

8

46- 49

CC 51-54

CC 55-58

59
60-61

88

CC 62-63

CC 64-72

CC 73-76

CC 77-80

HEI GHT OF I NSTRUMENT. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF
THE OCCUPI ED SURVEY MARK (PO NT) TO THE OPTI CAL CENTER OF THE
SURVEYI NG | NSTRUMENT. I N METERS (Mvinm). FOR ADDI TI ONAL

| NFORMATI ON SEE CHAPTER 2, PAGE 2-11, HEI GHT OF | NSTRUMENT AND

HEI GHT OF TARGET.

DATE OF OBSERVATI ON. YEAR, MONTH, DAY (YYMVDD). SEE CHAPTER 2,
PAGES 2-18, DATE AND Tl ME.

LOCAL TIME. HOURS, M NUTES (HHW) . SEE CHAPTER 2, PAGE 2-7,

TIME, AND PAGE 2-18, DATE AND TI ME.

TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H

VWHI CH REPRESENTS THE TI ME ZONE CCCUPI ED. @ SEE CHAPTER 2, PAGE
2-7, TIME ZONE.

STATI ON SERI AL NUMBER. TARGET STATI ON. SEE CHAPTER 1, PAGES 1-1
THRU 1-3, JOB CODE AND SURVEY PO NT NUMBERI NG CHAPTER 2, PAGES
2-8 THRU 2-9, OBSERVATI ON DATA RECORDS; PAGES 2-12 THRU 2-13,

ASSI GNVENT OF STATI ON SERI AL _NUMBERS; AND PAGE 2-14, TREATMENT OF
ECCENTRI C OBSERVATI ONS.

HEI GHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE
TARGET STATI ON SURVEY MARK (PO NT) TO THE TARGET (PO NT) ABOVE THE
MARK USED FOR THE DI RECTI ON OBSERVATI ONS. I N METERS (Mvim). SEE
CHAPTER 2, PAGE 2-11, HEIGHT OF | NSTRUMENT AND HEI GHT OF TARGET.
VISIBILITY CODE. SEE CHAPTER 2, PAGE 2-11, VISIBILITY CODE.
NUMBER OF REPLI CATI ONS. NUMBER OF PO NTI NGS OR MEASUREMENTS USED
TO DETERM NE A HORI ZONTAL DI RECTI ON. SEE CHAPTER 2, PAGE 2- 16,
NUMBER OF REPLI CATI ONS AND PAGE 2-19, LAST PARAGRAPH.

REJECTION LIMT. THE MAXI MUM ALLOWED DEVI ATI ON OF A SI NGLE
OBSERVATI ON FROM THE MEAN OF ALL THE OBSERVATI ONS USED TO

DETERM NE A DIRECTION IN A SET. | N SECONDS. SEE CHAPTER 2, PAGE
2-16, REJECTION LIMT.

I NI TIAL DI RECTI ON. MEAN COF PO NTI NGS OR MEASUREMENTS TO THE FI RST
OBJECT SI GHTED I N THE OBSERVI NG SEQUENCE, NORMALLY ASSI GNED A
VALUE ZERO DEGREES, ZERO M NUTES AND ZERO SECONDS ( DDDMVSSSS) .

SEE CHAPTER 2, PAGES 2-17 AND 2-18, HORI ZONTAL DI RECTI ON DATA
RECORDS.

| NTERNAL CONSI STENCY. SIGVA | N SECONDS (SSss). ENTER ONLY | F

RELI ABLE ESTI MATES ARE AVAI LABLE. SEE CHAPTER 2, PAGE 2-17,

| NTERNAL CONSI STENCY SI GVA.

EXTERNAL CONSI STENCY. SIGVA | N SECONDS (SSss). ENTER ONLY | F

RELI ABLE ESTI MATES ARE AVAI LABLE. SEE CHAPTER 2, PAGE 2-17,
EXTERNAL CONSI STENCY SI GVA.

For a nore detailed discussion on accuracy, internal and external errors, see
Chapter 2, pages 2-15 thru 2-17, ACCURACY OF THE OBSERVATI ONS.
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HORI ZONTAL DI RECTI ON COMMVENT RECORD (*21*)

Use this record for comments pertinent to the set of directions. This record is
required to explain the problemencountered, if the problemindicator (Columm
25) on the respective Horizontal Direction Set Record (*20*) is 1. O herw se,
this record is optional.

*21* FORMAT

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTI FI ED. | NCREMENT BY 10 FROM PREVI QUS
RECORD.

CC 07-10 DATA CODE. MJST BE *21*.

CC 11-80 COWMMENT. | F THE COMMENT(S) EXCEED 70 CHARACTERS, USE ANOTHER *21*
RECORD FOR CONTI NUATI ON.  ANY NUMBER OF *21* RECORDS | S ALLOWED.
BUT, DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE *21* RECORDS. SEE
CHAPTER 2, PAGES 2-17 AND 2-18, HORI ZONTAL DI RECTI ON DATA RECORDS.
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HORI ZONTAL DI RECTI ON RECORD ( *22*)

Use this record for the second and subsequent directions observed in the same

hori zont al

direction set. Use the Horizontal Direction Set Record (*20*) for

the first direction (initial) observed in the set.

8

88

8 888 8

88

01- 06
07- 10
11- 14
15- 16
17- 45
46- 49
50

51-54

55-58

59
60-61

62-63

64-72

73-76

77-80

*22* FORMAT

SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM PREVI OUS
RECORD.

DATA CODE. MJST BE *22*.

STATI ON SERI AL NUMBER. | NSTRUMENT STATI ON ( STANDPOI NT). MJST BE
| DENTI CAL TO THE STATI ON SERI AL NUMBER (SSN) I N CC 11-14 ON THE
RESPECTI VE *20* RECORD.

SET NUMBER. MJST BE | DENTI CAL TO THE SET NUMBER | N THE PRECEDI NG
*20* RECORD.

BLANK

LOCAL TIME. HOURS, M NUTES (HHW) . SEE PAGE 2-7 THRU 2-8, TIME.
TIME ZONE. ENTER LETTER CODE FROM ANNEX H. SEE PAGE 2-7, TIME
ZONE.

STATI ON SERI AL NUMBER (SSN). TARGET STATION (FOREPO NT). FOR
ADDI Tl ONAL | NFORMATI ON SEE CHAPTER 1, PAGES 1-1 THRU 1-3, JOB CODE
AND SURVEY PO NT NUMBERI NG  CHAPTER 2, PAGES 2-8 THRU 2-9,
OBSERVATI ON DATA RECORDS; PAGES 2-12 THRU 2-13, ASSI GNMENT OF
STATI ON SERI AL NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENTRI C
OBSERVATI ONS.

HEI GHT OF TARGET. ENTER VERTI CAL DI STANCE FROM THE TOP OF THE
TARGET STATI ON SURVEY MARK (PO NT) TO THE TARGET (PO NT) ABOVE THE
MARK, USED FOR THE DI RECTI ON OBSERVATI ONS. I N METERS (Mvihmm). SEE
CHAPTER 2, PAGE 2-11, HEIGHT OF | NSTRUMENT AND HEI GHT OF TARGET.
VISIBILITY CODE. SEE PAGE 2-11, VISIBILITY CODE.

NUMBER OF REPLI CATI ONS. NUMBER OF PO NTI NGS OR MEASUREMENTS TO
DETERM NE THI S OBSERVED DI RECTI ON. SEE CHAPTER 2, PAGE 2- 16,
NUMBER OF REPLI CATI ONS AND PAGE 2-19, LAST PARAGRAPH.

REJECTION LIMT. MAXI MUM ALLOWED DEVI ATI ON FROM THE MEAN. I N
SECONDS. SEE PAGE 2-16, REJECTION LIMT.

CLOCKW SE DI RECTI ON.  MEAN OF PO NTI NGS OR MEASUREMENTS TO EACH
OBJECT OBSERVED IN A SET. | N DEGREES, M NUTES, SECONDS

( DDDMVSSSS) .

| NTERNAL CONSI STENCY. SIGVA | N SECONDS (SSss) SEE PAGE 2-17,

| NTERNAL CONSI STENCY S| GVA.

EXTERNAL CONSI STENCY. SIGVA | N SECONDS (SSss) SEE PACE 2-17,
EXTERNAL CONSI STENCY S| GVA.
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GPS OCCUPATI ON HEADER RECORD (*25*)

This record is used to define session information and the raw data file nane at
a station. There nust be an occupation header record for each receiver in each
session. Use the Conment Record (*26*) immediately follow ng the *25* record
for any conments.

To anticipate the accuracy of an observation, the type of survey equi pment used
must be known. To identify the instrunent enpl oyed on each particul ar
observation record in a concise manner, assign a unique three-digit nunber (Job-
Specific Instrunment Nunber) in the range 001 to 999 to each item of survey

equi pnrent used in the job. Each unique nurmber will cross reference a NGS survey
equi pnent code in the *70* record. See Chapter 2, page 2-10, Job-Specific
Instrunment Nunber and page 2-28, Survey Equipnent Data Records. This record is
required.

*25* FORMAT

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTIFIED. MJST BE AN | NCREMENT OF 10
FROM PREVI OUS RECORD
07-10 DATA CODE. MJST BE *25*.
11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATION. FOR
ADDI Tl ONAL | NFORMATI ON SEE CHAPTER 1, PAGES 1-2 THRU 1-6, JOB
CODE _AND SURVEY PO NT NUMBERI NG CHAPTER 2, PAGES 2-8 THRU 2-9,
OBSERVATI ON DATA RECORDS; PAGES 2-12 THRU 2-14, ASSI GNMENT OF
STATI ON SERI AL NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENTRIC
OBSERVATI ONS.
CC 15-24 DATA MEDI A | DENTI FIER. A CODE WHI CH SPECI FI CALLY DEFI NES THE
RECEI VER TYPE, DAY, YEAR, SESSION, AND STATI ON OBSERVED. FOR
USE IN THE B-FILE AND G FILE. SEE ANNEX L, PAGES L-1 AND L-2.
THE FORMAT OF A DATA MEDI A IDENTIFIER |'S: ADDDYSNNNN, WHERE
A IS THE CHARACTER WHI CH | NDI CATES THE RECEI VER
MANUFACTURER: A = ASHTECH, INC, C = TOPCON CORP; D = DEL
NORTE TECHNOLOGY, INC, G = ALLEN OSBORNE ASSOCI ATES, | NC;
I = ISTAC, INCCc L = MN-MAC™ M= MacroneterR
N = NORSTAR | NSTRUMENTS, LTD;, O = MOTOROLA, INC, R =
TRI MBLE NAVI GATION, LTD; S = SERCEL, |INC, T = TEXAS
I NSTRUMENTS, | NC; W= LEICA HEERBRUGG AG W LD HEERBRUGG
MAGNAVOX, | NC;, V = NOVATEL COVMUNI CATIONS, LTD; X = OTHER
DDD 1S THE DAY OF YEAR OF THE FI RST DATA EPOCH (UTC)
Y IS THE LAST DIG T OF THE YEAR OF THE FI RST DATA EPOCH
S IS THE LETTER OR NUMBER OF THE SESSI ON OBSERVED
NNNN IS THE PRQIECT UNI QUE, FOUR (4)- CHARACTER ABBREVI ATI ON OF
A STATI ON NANME.
25-27 I NI TI ALS OF THE OBSERVER
28- 30 JOB- SPECI FI C | NSTRUMENT NUMBER. THE UNI QUE THREE-DI G T NUMBER
IN THE RANGE 001 TO 999 ASSI GNED TO THE | NSTRUMENT USED TO
OBTAIN THI' S OBSERVATION. TH'S NUMBER W LL CROSS REFERENCE THE
NGS SURVEY EQUI PMENT CODE I N THE *70* RECORD
CC 31-32 LENGTH OF THE CABLE USED TO CONNECT RECEI VER AND ANTENNA.
(XX) METERS
33-35 JOB- SPECI FI C ANTENNA NUMBER ( JSAN)
36- 80 BLANK

88

88

88
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GPS OCCUPATI ON COMVENT RECORD (*26*)

Use this record for comments pertinent to the GPS occupation session. This
record is optional.

CC 01-06

CC 07-10
CC 11-80

*26* FORMAT

SEQUENCE NUMBER. RI GHT JUSTI FI ED. MJST BE AN | NCREMENT OF 10
FROM PREVI OUS RECOCRD.

DATA CODE. MJST BE *26*.

COMMENT. | F THE COMMENT(S) EXCEED 70 CHARACTERS, USE ANOTHER
*26* RECORD FOR CONTI NUATI ON.  ANY NUMBER COF *26* RECORDS | S
ALLOVWED, BUT, DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE *26*
RECORDS.
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GPS OCCUPATI ON MVEASUREMENT RECORD (*27*)

To identify the station occupied on each particul ar observation record in a concise
manner, assign a unique four-digit number (Station Serial Number) in the range 0001
to 9999 to each station occupied in the job. Each unique nunber will cross
reference a survey station in an *80* record. See Chapter 1, page 1-1, Job Code and
Survey Point Nunbering and Chapter 2, page 2-12, Assignnent of Station Serial
Nunbers. At |east two Cccupati on Measurenment Records nust be conpl eted for each
station in each session, i.e. one pre-session and one post-session record. More
than two records can be accommpdated. These records are required.

*27* FORMAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. MJST BE AN | NCREMENT OF 10 FROM
PREVI QUS RECORD
07-10 DATA CODE. MJST BE *27*.
11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATI ON. FOR ADDI Tl ONAL
| NFORVATI ON SEE CHAPTER 1, PAGES 1-2 THRU 1-6, JOB CODE AND SURVEY
PO NT NUMBERI NG, CHAPTER 2, PAGES 2-8 THRU 2-9, OBSERVATI ON DATA
RECORDS; PAGES 2-12 THRU 2-13, ASSI GNMENT OF STATI ON SERI AL _NUMBERS
AND PAGE 2-14, TREATMENT OF ECCENTRI C OBSERVATI ONS.
15-20 DATE OF OBSERVATI ON. (UTC) YEAR, MONTH, DAY (YYMVDD). SEE CHAPTER 2,
PAGES 2-18, DATE AND TI ME.
21-24 TIME. HOURS, M NUTES (HHW) (UTC). SEE CHAPTER 2, PACE 2-7, TIME, AND
PAGE 2-18, DATE AND TI ME.
25-29 HEI GHT OF THE ANTENNA L1 PHASE CENTER ABOVE THE MONUMENT ( XX.xxx) IN
METERS. SEE THE DI AGRAM ON PAGE 2-52a
30-33 DRY BULB TEMPERATURE (XXX.x). ALL REQUI RED WEATHER | NFORMATI ON CAN BE
FOUND ON THE METECROLOG CAL DATA PORTI ON OF THE OBSERVER S FI ELD LOG
T 1S I MPORTANT TO MAKE SURE YOU ARE ENTERI NG DATA FOR THE CORRECT
SESSI ON ( BEG NNI NG AND ENDI NG READI NGS) .
34 DRY BULB TEMPERATURE CODE (C/F). THE TEMPERATURE Gl VEN MUST BE
RECORDED | N CELSI US OR FAHRENHEI T. NGS PREFERS CELSI US.
35-38 VET BULB TEMPERATURE ( XXX.Xx). SEE DRY BULB TEMPERATURE
39 VET BULB TEMPERATURE CODE (C/F). SEE DRY BULB TEMPERATURE CODE
40- 42 RELATI VE HUM DI TY (XX. x). ENTER THE PERCENTAGE OF RELATIVE HUM DI TY
AT THE BEG NNI NG AND END OF THE SESSI ON
43-48 BAROMETRI C PRESSURE ( XXXX. xx). (AT I NI TI ATI ON AND COVPLETI ON)
(ALLOMABLE UNITS MM MB OR IN) THE BAROVETRI C PRESSURE CAN ALSO BE
FOUND I N THE OBSERVER S FI ELD LOG.
49-50 BAROMETRI C PRESSURE CODE. (MM MB, IN) NGS PREFERS MB.
MM - M LLI METERS OF MERCURY
MB - M LLI BARS
IN - INCHES OF MERCURY
CC 51-55 WEATHER CODE. THE FI RST COLUWN OF THI'S CODE (51) IS A PROBLEM
| NDI CATOR FOLLOWED BY VI SI Bl LI TY, TEMPERATURE, CLOUD COVER AND W ND
| NDI CATORS | N SUCCESSI ON. FOR | NFORVMATI ON CONCERNI NG THE WEATHER CODE
TO BE USED I N CONNECTI ON W TH GEQVETRI C OBSERVATI ONS, SEE CHAPTER 2,
PAGES 2-10.
CC 56-80 BLANK

88

8 8 8 8

8 888 8
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asurenent (R): This is the horizontal distance from
of the antenna to the point where the slant height

s val ue, reduced fromthe slant height
d in conputing the required verti cal

measur enent
hei ght of the

by

phase center (L1/L2) above the ground mark in the *27* record.
VH',/SHZ&R2
VH = Vertical Height as reduced from
the slant hei ght neasurenent. R
R = Radius to the Sl ant Hei ght
Measur enent .
SH = Sl ant Hei ght Measurenent. VH SH
Not e: The L1 Phase Center Offset used above
is found in the Antenna Phase Pattern File.
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GPS CLOCK SYNCHRONI ZATI ON RECORD ( *28)

The Cl ock Synchronization Record is used to record codel ess type receiver clock
synchroni zation information. Two records are normally created for each receiver
per day, i.e., one pre-session and one post-session. Use the Comment Record
(*29*) immediately followi ng the *28* record for any conments. This record is
requi red for codel ess receivers.

*28* FORMAT

01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. MJST BE AN | NCREMENT OF 10
FROM PREVI OUS RECOCRD.

07-10 DATA CODE. MJST BE *28*.

11-16 SYNCHRONI ZATI ON DATE (YYMVDD) UTC. CODELESS TYPE GPS RECEI VERS
MUST BE Tl ME SYNCHRONI ZED W TH OTHER RECEI VERS | N THE SESSI ON.

17-20 SYNCHRONI ZATI ON TI ME (HHMM) UTC. SEE SYNCHRONI ZATI ON DATE.

21-23 JOB- SPECI FI C | NSTRUMENT NUMBER A. THE UNI QUE THREE-DI G T NUMBER
N THE RANGE 001 TO 999 ASSI GNED TO THE | NSTRUMENT USED TO OBTAI N
THI' S OBSERVATI ON. THI'S NUMBER W LL CROSS REFERENCE THE NGS SURVEY
EQUI PMENT CODE I N THE *70* RECORD.

88 88 8

CC 24-26 JOB- SPECI FI C | NSTRUMENT NUMBER B. SEE CC 21-23.
CC 27-31 BLANK

CC 32-36 TI'M NG DI FFERENCE ( XXX. xXx) ( M CROSECONDS) .

CC 37 | NTEGER TI ME SECOND SYNCH (Y OR N).

CC 38-40 I NI TI ALS OF THE OBSERVER

cC

41-80 BLANK

GPS CLOCK SYNCHRONI ZATI ON RECORD (*29*)

Use this record for coments pertinent to the tine synchronization of two or
nore GPS receivers. This record is optional

*29* FORMAT

CC 01-06 SEQUENCE NUMBER. RIGHT JUSTI FI ED. MJST BE AN | NCREMENT OF 10
FROM PREVI OUS RECOCRD.

CC 07-10 DATA CODE. MJST BE *26*.

CC 11-80 COMMENT. | F THE COMMENT(S) EXCEED 70 CHARACTERS, USE ANOTHER *29*
RECORD FOR CONTI NUATI ON.  ANY NUMBER OF *29* RECORDS | S ALLOWED,
BUT DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE *29* RECORDS. SEE
CHAPTER 2, PAGES 2-17 AND 2-18, HORI ZONTAL DI RECTI ON DATA RECORDS.
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HORI ZONTAL ANGLE SET RECORD (*30*)

Use this record for the first angle of every set of angles observed at a
station. Use the Horizontal Angle Record (*32*) for the renmi ning angles
observed in the sane set. Use a Comment Record (*31*) inmediately follow ng
the *30* record for any comments pertaining to the set of observations.

To anticipate the accuracy of an observation, the type of survey equi pnent used
must be known. To identify the instrunent used for each observation, assign a
uni que three-digit nunber (Job-Specific Instrument Nunber) in the range 001 to
999 to each item of survey equipnment used in the job. Each nunber will cross
reference a NGS SURVEY EQUI PMENT CODE in the *70* record. See Chapter 2, Page
2-10, Job-Specific Instrunment Nunber and Page 2-28, Survey Equiprment Data
Records.

*30* FORMAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM PREVI QUS
RECORD.
07-10 DATA CODE. MJST BE *30*.
11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .
FOR ADDI TI ONAL | NFORVATI ON SEE CHAPTER 1, PAGES 1-1 THRU 1-3, JOB
CODE AND SURVEY PO NT NUMBERI NG CHAPTER 2, PAGES 2-8 THRU 2-9,
OBSERVATI ON DATA RECORDS; PAGES 2-12 THRU 2-13, ASSI GNMENT OF
STATI ON SERI AL NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENTRI C
OBSERVATI ONS.
CC 15-16 SET NUMBER. ENTER 01 FOR THE FI RST SET OF ANGLE OBSERVATI ONS.
EACH ADDI TI ONAL SET OF OBSERVED ANGLES W TH THE SAME | NSTRUMENT
SSN MUST BE ASSI GNED A HI GHER NUMBER; 02, 03, ETC. SEE CHAPTER 2,
PAGE 2-20, SET NUMBER
CC 17-22 FIELD RECORD BOOK NUMBER. VOLUME NUMBER OF THE FI ELD BOOK I N
VH CH THE ANGLES OBSERVATI ONS ARE RECORDED.
CC 23-24 NUMBER OF ANGLES OBSERVED IN THIS SET. TH S NUMBER | S THE SUM OF
THE *30* RECORD AND THE *32* RECORD (S) IN THI'S SET. SEE CHAPTER
2, PAGE 2-20.
CC 25-29 WEATHER CODE. THE FI RST COLUWN OF THI S CODE (25) IS A PROBLEM
| NDI CATOR FOLLOWED BY VI SI BI LI TY, TEMPERATURE, CLOUD COVER AND
W ND | NDI CATORS I N SUCCESSI ON. | F THE PROBLEM | NDI CATOR IS 1, A
*31* RECORD | S REQUI RED. SEE CHAPTER 2, PAGE 2-10.

30-32 INTIALS OF THE OBSERVER

33-35 JOB-SPECI FI C | NSTRUMENT NUMBER (JSIN). THE UNIQUE THREE-DIG T
NUMBER | N THE RANGE 001 TO 999 ASSI GNED TO THE | NSTRUMENT USED TO
OBTAIN THI' S OBSERVATION. THI S NUMBER W LL CROSS REFERENCE THE NGS
SURVEY EQUI PMENT CODE I N THE *70* RECORD.

CC 36-39 HEIGHT OF I NSTRUMENT. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF
THE OCCUPI ED SURVEY MARK (PO NT) TO THE OPTI CAL CENTER OF THE
SURVEYI NG | NSTRUMENT. I N METERS (Mvimm) . SEE PAGE 2-11, HEIGAT OF
| NSTRUVENT AND HE|I GHT OF TARGET.

88

88
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8 8 8 8

8

88

40- 45

46- 49

50

51-54

55-58

59
60-61

62-63

64-71

72-75

76-79

80

DATE OF OBSERVATI ON. YEAR, MONTH, DAY (YYMVDD). SEE CHAPTER 2,
PAGE 2-20, DATE AND TI ME.

LOCAL TIME. HOURS, M NUTES (HHWM) SEE CHAPTER 2, PAGE 2-7, TIME;
AND PAGE 2-20, DATE AND TI ME.

TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WH CH REPRESENTS
THE TI ME ZONE OCCUPI ED. SEE CHAPTER 2, PAGE 2-7.

STATI ON SERI AL NUMBER. FI RST TARGET STATI ON (LEFT FOREPO NT) .

SEE CHAPTER 1, PAGES 1-1 THRU 1-3, JOB CODE AND SURVEY PO NT
NUMBERI NG, CHAPTER 2, PAGES 2-12 THRU 2-13, ASSI GNMENT OF STATI ON
SERI AL _NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENTRI C

OBSERVATI ONS.

HEI GHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE
FI RST TARGET STATION (LEFT FOREPO NT) SURVEY MARK (PO NT) TO THE
TARGET (PO NT) ABOVE THE MARK USED FOR THE ANGLE OBSERVATI ONS. I N
METERS (MVimm) . SEE CHAPTER 2, PAGE 2-11, HEIGAT OF | NSTRUMENT AND
HEI GAT OF TARGET.

VISIBILITY CODE. SEE CHAPTER 2, PAGE 2-11, VISIBILITY CODE.
NUMBER OF REPLI CATI ONS. NUMBER OF DETERM NATI ONS OF A SI NGLE
ANGLE MEASUREMENT WVHI CH ARE MEANED TO OBTAIN THE DESI RED ANGLE
VALUE. EACH DETERM NATION OF A SINGLE ANGLE W LL USUALLY | NVOLVE
SEVERAL REPEATED MEASUREMENTS ( REPETI TI ONS). SEE CHAPTER 2, PAGES
2-19 AND 2-20, HORI ZONTAL ANGLE DATA RECORDS.

REJECTION LIMT. THE MAXI MUM ALLOWED DEVI ATI ON OF A SINGLE ANGLE
MEASUREMENT FROM THE MEAN OF ALL THE MEASUREMENTS USED TO

DETERM NE THE DESI RED ANGLE IN A SET. SEE CHAPTER 2, PAGES 2-16.
CLOCKW SE ANGLE. MEAN OF FI RST ANGLE OBSERVED AT A STATION. IN
DEGREES, M NUTES, SECONDS ( DDDMMSSs). SEE PAGES 2-19 AND 2- 20,
HORI ZONTAL ANGLE DATA RECORDS.

STATI ON SERI AL NUMBER. SECOND TARGET STATI ON (RI GHT FOREPQO NT) .
SEE PAGES 1-1 THRU 1-3, JOB CODE AND SURVEY PO NT NUMBERI NG PAGES
2-8 THRU 2-9, OBSERVATI ON DATA RECORDS; PAGES 2-12 THRU 2-13,

ASSI GNVENT OF STATI ON SERI AL _NUMBERS; AND PAGE 2-14, TREATMENT OF
ECCENTRI C OBSERVATI ONS.

HEI GHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE
SECOND TARGET STATI ON (RI GHT FOREPO NT) SURVEY MARK (PO NT) TO THE
TARGET (PO NT) ABOVE THE MARK USED FOR THE ANGLE OBSERVATIONS. [N
METERS (MVimm) . SEE PAGE 2-11, HEIGHT OF | NSTRUMENT AND HEI GHT OF
TARGET.

VISIBILITY CODE. SEE PAGE 2-11, VISIBILITY CODE.
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HORI ZONTAL ANGLE COMMENT RECORD (*31*)

Use this record for coments pertaining to the set of angles. This record
is required to explain the problem encountered if the problemindicator
(colunmm 25) on the respective Horizontal Angle Set Record (*30*) is "1".
O herwise, this record is optional.

*31* FORMAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTIFI ED. MJST BE AN | NCREMENT OF 10 FROM

THE PREVI OQUS RECORD.
CC 07-10 DATA CODE. MJST BE *31*.

CC 11-80 COWENT. |F THE COMMENT(S) EXCEED 70 CHARACTERS, USE ANOTHER *31*
RECORD FOR CONTI NUATI ON.  ANY NUMBER OF *31* RECORDS | S ALLOWED.
BUT, DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE *31* RECORDS. SEE

CHAPTER 2, PAGES 2-19 AND 2-20, HORI ZONTAL ANGLE DATA RECORDS.
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HORI ZONTAL ANGLE RECORD (*32*)

Use this record for the second and subsequent angles observed in the same set.
Use a Horizontal Angle Set Record (*30*) for the first angle observed in the

set.

8

88

8 8 88 8

8

88

01-06

07-10

11-14

15-16

17- 45
46- 49

50

51-54

55-58

59

60-61

62- 63

64-71

72-75

*32* FORMAT

SEQUENCE NUMBER. RIGHT JUSTI FI ED. | NCREMENT BY 10 FROM PREVI QUS
RECORD.

DATA CODE. MJST BE *32*.

STATI ON SERI AL NUMBER. | NSTRUMENT STATI ON ( STANDPOI NT). FOR

ADDI TI ONAL | NFORMATI ON REFER TO PAGES 1-1 THRU 1-3, 2-9 AND 2-12
THRU 2-13.

SET NUMBER. MJST BE THE SAME NUMBER AS ON THE PRECEDI NG *30*
RECORD.

BLANK.

LOCAL TIME. HOURS, M NUTES (HHW) . SEE CHAPTER 2, PAGE 2-7,

TI ME;, AND PAGE 2-20, DATE AND TI ME.

TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H THAT REPRESENTS
THE TI ME ZONE OCCUPI ED. SEE CHAPTER 2, PAGE 2-7.

STATI ON SERI AL NUMBER. FI RST TARGET STATI ON (LEFT FOREPO NT) .

SEE CHAPTER 1, PAGES 1-1 THRU 1-3, JOB CODE AND SURVEY PO NT
NUMBERI NG, CHAPTER 2, PAGES 2-12 THRU 2-13, ASSI GNMENT OF STATI ON
SERI AL _NUMBERS; AND PAGE 2-14, TREATMENT OF ECCENTRI C

OBSERVATI ONS.

HEI GHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE
FI RST TARGET STATION (LEFT FOREPO NT) SURVEY MARK (PO NT) TO THE
TARGET (PO NT) ABOVE THE MARK USED FOR THE ANGLE OBSERVATI ONS. I N
METERS (MVimm) . SEE CHAPTER 2, PAGE 2-11, HEIGAT OF | NSTRUMENT AND
HEI GAT OF TARGET.

VISIBILITY CODE. SEE CHAPTER 2, PAGE 2-11, VISIBILITY CODE.
NUMBER OF REPLI CATI ONS. NUMBER OF DETERM NATI ONS OF A SI NGLE
ANGLE MEASUREMENT WVHI CH ARE MEANED TO OBTAIN THE DESI RED ANGLE
VALUE. EACH DETERM NATI ON OF A SINGLE ANGLE W LL USUALLY | NVOLVE
SEVERAL REPEATED MEASUREMENTS ( REPETI TI ONS). SEE CHAPTER 2, PAGES
2-19 AND 2-20, HORI ZONTAL ANGLE DATA RECORDS.

REJECTION LIMT. THE MAXI MUM ALLOWED DEVI ATI ON OF A SINGLE ANGLE
MEASUREMENT FROM THE MEAN OF ALL THE MEASUREMENTS USED TO

DETERM NE THE DESI RED ANGLE IN A SET. SEE CHAPTER 2, PAGE 2-16.
CLOCKW SE ANGLE. MEAN OF FI RST ANGLE OBSERVED AT A STATION. IN
DEGREES, M NUTES, SECONDS ( DDDMMSSs). SEE PAGES 2-19 AND 2- 20,

HORI ZONTAL ANGLE DATA RECORDS.

STATI ON SERI AL NUMBER. SECOND TARGET STATI ON (Rl GHT FOREPQO NT) .
SEE PAGES 1-1 THRU 1-3, JOB CODE AND SURVEY PO NT NUMBERI NG PAGES
2-8 THRU 2-9, OBSERVATI ON DATA RECORDS; PAGES 2-12 THRU 2-13,

ASSI GNVENT OF STATI ON SERI AL _NUMBERS; AND PAGE 2-14, TREATMENT OF
ECCENTRI C OBSERVATI ONS.
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CC 76-79 HEIGHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE

CC 80

SECOND TARGET STATI ON (RI GHT FOREPO NT) SURVEY MARK (PO NT) TO THE
TARGET (PO NT) ABOVE THE MARK USED FOR THE ANGLE OBSERVATIONS. I N
METERS (MVimm) . SEE PAGE 2-11, HEIGHT OF | NSTRUMENT AND HEI GHT OF
TARGET.

VISIBILITY CODE. SEE PAGE 2-11, VISIBILITY CODE.
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VERTI CAL ANGLE SET RECORD (*40%*)

Use this record for the first vertical angle (VA or zenith distance (ZD)
observed in a set. Use the Vertical Angle Record (*42*) for the renmining
vertical angles or zenith distances observed in the sane set. Use a Comment
Record (*41*) immediately follow ng the *40* record for any comments. For
additional information, refer to pages 2-21 thru 2-23, VA/ZD Data Records.

To anticipate the accuracy of an observation, the type of survey equi pnent nust
be known. To identify the instrunment used for each observation, assign a unique
three-digit nunber (Job-Specific Instrunent Nunmber) in the range 001 to 999 to
each item of survey equi pnment used in the job. Each unique nunber will cross
reference a NGS Survey Equi pnent Code in the *70* record. See Page 2-10, Job-
Specific Instrunment Nunmber and Page 2-28, Survey Equipnent Data Records.

*40* FORMAT

01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM PREVI QUS
RECORD.

07-10 DATA CODE. MJST BE *40*

11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .

15-16 SET NUMBER.  ENTER 01 FOR THE FI RST SET OF VA/ ZD OBSERVATI ONS.

USE 02, 03, ETC. FOR SUCCESSI VE SETS. SEE PAGE 2-22, SET NUMBER

17-22 FI ELD RECORD BOOK NUMBER. VOLUME NUMBER OF THE FI ELD BOOK | N
VWHI CH THE VA/ ZD OBSERVATI ONS ARE RECORDED

23-24 NUMBER OF VA OR ZD OBSERVATIONS IN THIS SET. THI S VALUE IS EQUAL
TO THE SUM OF THE *40* RECORD AND THE *42* RECORD(S) IN THI S SET.
SEE PAGE 2-22.

25-29 WEATHER CODE. THE FIRST COLUW OF THI S CODE (25) IS A PROBLEM
| NDI CATOR FOLLOWED BY VI SI BI LI TY, TEMPERATURE, CLOUD COVER AND
W ND | NDI CATORS I N SUCCESSI ON. | F THE PROBLEM I NDI CATOR I S "1", A
*41* RECORD | S REQUI RED. SEE PAGE 2-10, WEATHER CODE.

30-32 INTIALS OF THE OBSERVER

33-35 JOB-SPECI FI C | NSTRUMENT NUMBER. THE UNI QUE THREE-DI G T NUMBER
ASSI GNED TO THE | NSTRUMENT USED TO OBTAIN THI S OBSERVATI ON.  SEE
ABOVE.

36-39 HEIGHT OF I NSTRUMENT. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF
THE OCCUPI ED SURVEY MARK (PO NT) TO THE OPTI CAL CENTER OF THE
SURVEYI NG | NSTRUMENT. I N METERS (Mvimm) . SEE PAGE 2-11, HEIGAT OF
| NSTRUVENT AND HE|I GHT OF TARGET.

40-45 DATE OF OBSERVATI ON. YEAR, MONTH, DAY (YYMVDD). SEE PAGE 2- 24,
DATE AND TI ME.

46-49 LOCAL TIME. HOURS, M NUTES (HHW) . SEE PAGES 2-7, TIME AND 2- 24,
DATE AND TI ME.

50 TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WHI CH REPRESENTS
THE TI ME ZONE OCCUPI ED. SEE PAGE 2-7, TIME ZONE.

51-54 STATI ON SERI AL NUMBER. TARGET STATI ON ( FOREPO NT) .

8 8 888 8

8

88

8

8 8 8 8
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CC 55-58 HEI GHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE
TARGET STATI ON SURVEY MARK (PO NT) TO THE TARGET (POl NT) ABOVE THE
MARK USED FOR THE VA/ ZD OBSERVATI ON. | N METERS (MVm). REFER TO
PAGE 2-11, HEIGHT OF | NSTRUVENT AND HEI GHT OF TARGET.
59 VI SIBILITY CODE. SEE PAGE 2-11.
60-61 NUVBER OF REPLI CATIONS. NUMVBER OF PO NTI NGS OR MEASUREMENTS USED
TO DETERM NE A VA OR ZD OBSERVATI ON. SEE PAGES 2-21 AND 2- 22,
VERTI CAL ANGLE/ ZENI TH DI STANCE DATA RECORDS.
CC 62-63 REJECTION LIMT. MAXI MUM ALLOAED SPREAD BETWEEN THE OBSERVATI ONS.
I N SECONDS ( XXxX) .
CC 64-71 VERTI CAL ANGLE OR ZENI TH DI STANCE. MEAN OF POl NTI NGS OR
MEASUREMENTS TO THE FI RST OBJECT SI GHTED | N THE OBSERVI NG
SEQUENCE. | N DEGREES, M NUTES, SECONDS (DDDMMSSs). LEAVE CC 71
BLANK | F VA OR ZD I'S Gl VEN TO THE NEAREST SECOND; LEAVE CC 69- 71
BLANK | F I T I'S G VEN TO THE NEAREST M NUTE.

88

CC 72 ANGLE CODE. | NDI CATE TYPE OF VERTI CAL ANGLE MEASURED.
E= ELEVATI ON, D= DEPRESSI ON, Z= ZEN TH DI STANCE. SEE PAGE 2-22,
ANGLE CODE.

CC 73-76 | NTERNAL CONSI STENCY. SIGVA I N SECONDS (SSss). ENTER ONLY IF
RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.

CC 77-80 EXTERNAL CONSI STENCY. SIGVA I N SECONDS PER KI LOMETER ( SSss).
ENTER ONLY | F RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGES 2-15
THRU 2-17, ACCURACY OF THE OBSERVATI ONS.

VERTI CAL ANGLE COMMENT RECORD (*41*)

Use this record for comments pertaining to the set of vertical angles or zenith
di stances. This record is required to explain the problem encountered when the
probl em i ndi cator (colum 25) on the preceding Vertical Angle Set Record (*40%*)
is "1". Oherwise, this record is optional.

*41* FORMVAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTIFI ED. MJST BE AN | NCREMENT OF 10 FROM
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJUST BE *41*.

CC 11-80 COWENT. |F THE COMMENT(S) EXCEED 70 CHARACTERS, USE ANOTHER *41*
RECORD FOR CONTI NUATI ON.  ANY NUMBER OF *41* RECORDS | S ALLOWED.
BUT, DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE *41* RECORDS.
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VERTI CAL ANGLE RECORD (*42*)

Use this record for the second and subsequent vertical angles (VAs) or zenith
di stances (ZDs) observed in the sanme set; use Vertical Angle Set Record (*40*)
for the first vertical angle or zenith distance observed in the set. Refer to
pages 2-22 thru 2-24 for additional information.

8

01-06

07-10
11-14

88

15-16

17-45
46- 49
50

51-54
55-58

88888 8

59
60-61

88

8

62-63

CC 64-71

CC 73-76

CC 77-80

*42* FORMAT

SEQUENCE NUMBER. RI GHT JUSTIFIED. | NCREMENT BY 10 FROM PREVI OUS
RECORD.

DATA CODE. MUST BE *42*

STATI ON SERI AL NUVBER. | NSTRUVENT STATI ON ( STANDPOI NT). MUST BE
| DENTI CAL TO THE STATI ON SERI AL NUMBER (SSN) USED IN CC 11-14 ON
THE RESPECTI VE *40* RECORD.

SET NUMBER. MUST BE THE SAME NUMBER AS ON THE PRECEDI NG *40*
RECORD.

BLANK.

LOCAL TIME. HOURS, M NUTES (HHWM).

TIME ZONE. ENTER THE LETTER CODE FORM ANNEX H.

STATI ON SERI AL NUMBER (SSN). TARGET STATI ON ( FOREPO NT) .

HEI GHT OF TARGET. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF THE
TARGET STATI ON SURVEY MARK (PO NT) TO THE TARGET (POl NT) ABOVE THE
MARK USED FOR THE VA/ ZD OBSERVATI ON. REFER TO PAGE 2-11, HEI GHT
OF | NSTRUVENT AND HEI GHT OF TARGET.

VI SIBILITY CODE. SEE PAGE 2- 11.

NUMBER OF REPLI CATI ONS. NUMBER OF PO NTINGS OR MEASUREMENTS USED
TO DETERM NE A VA OR ZD OBSERVATI ON. SEE PAGES 2-21 AND 2- 22,
VERTI CAL_ANGLE/ ZENI TH DI STANCE DATA RECORDS.

REJECTI ON LIM T. MAXI MUM ALLOAED SPREAD BETWEEN THE OBSERVATI ONS.
I N SECONDS ( XXxX) .

VERTI CAL ANGLE OR ZENI TH DI STANCE. MEAN OF POl NTI NGS OR MEASURE-
MENTS TO THE FI RST OBJECT S| GHTED | N THE OBSERVI NG SEQUENCE. | N
DEGREES, M NUTES, SECONDS (DDDMMBSSs). LEAVE CC 71 BLANK | F VA OR
ZD |'S G VEN TO THE NEAREST SECOND;, LEAVE CC 69-71 BLANK IF IT IS
G VEN TO THE NEAREST M NUTE.

ANGLE CODE. | NDI CATE TYPE OF VERTI CAL ANGLE MEASURED.

E= ELEVATI ON, D= DEPRESSI ON, Z= ZENI TH DI STANCE. SEE PAGE 2- 22,
ANGLE CODE.

| NTERNAL CONSI STENCY.  SI GMA | N SECONDS (SSss). ENTER ONLY IF
RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.

EXTERNAL CONSI STENCY. SI GMA | N SECONDS PER KI LOVETER ( SSss) .
ENTER ONLY | F RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGES 2- 15
THRU 2-17, ACCURACY OF THE OBSERVATI ONS.
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DI FFERENCE COF ELEVATI ON RECCORD (*45%*)

Use this record for each observed difference of elevation obtained by spirit

| eveling or by other than the trigononmetric nethod coded in the *40* thru *42*
records. Use the Difference of Elevation Continuation Record (*47*) to code
additional data pertinent to the observation in the preceding *45* record. For
any comments use the Difference of Elevation Coment Record (*46*). Refer to
page 2-23, LEVEL DATA RECORDS, for additional information.

*45* FORMAT

01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

07-10 DATA CODE. MJST BE *45*.

11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .

15-16 BLANK.

17-22 FI ELD RECORD BOOK NUMBER. VOLUME NUMBER OF THE FI ELD BOOK | N
VH CH THE ELEVATI ON OBSERVATI ONS ARE RECORDED.

23-24 BLANK

25-29 WEATHER CODE. THE FIRST COLUW OF THI S CODE (25) IS A PROBLEM
| NDI CATOR FOLLOWED BY VI SI BI LI TY, TEMPERATURE, CLOUD COVER AND
W ND | NDI CATORS I N SUCCESSI ON. | F THE PROBLEM I NDI CATOR IS "1", A
*46* RECORD | S REQUI RED. SEE PAGE 2-10, WEATHER CODE.

30-32 INTIALS OF THE OBSERVER

33-35 JOB-SPECI FI C | NSTRUMENT NUMBER. THE UNI QUE THREE-DI G T NUMBER
ASSI GNED TO THE | NSTRUMENT USED TO OBTAIN THI S OBSERVATI ON. REFER
TO PAGES 2-10 AND 2-28.

88 8888 8

88

CC 36-38 NUMBER OF LEVELI NG SETUPS. NUMBER OF TURNI NG PO NTS USED TO
OBTAI N THE ELEVATI ON DI FFERENCE OF THE SECTI ON OBSERVED.

CC 39 BLANK.

CC 40-45 DATE OF OBSERVATI ON. YEAR, MONTH, DAY (YYMVDD) .

CC 46-49 LOCAL TIME. HOURS, M NUTES (HHW) . SEE PAGE 2-7, TINME AND 2- 24,
DATE AND TI ME.

CC 50 TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H TO | NDI CATE WHI CH
TI ME ZONE WAS OCCUPI ED. SEE PAGE 2-7.

CC 51-54 STATION SERI AL NUMBER. TARCGET STATI ON ( FOREPO NT) .

CC 55-58 BLANK.

CC 59 VI SIBILITY CODE. SEE PAGE 2-11.

cC

60-61 NUMBER OF REPLI CATI ONS. NUMBER OF MEASUREMENTS (LEVEL RUNNI NGS)
OF THE SAME SECTION. | F THE MEAN VALUE OF A FORWARD AND A
BACKWARD LEVEL RUN OF THE SAME SECTION IS CODED AS A SI NGLE
OBSERVATI ON, THEN THE NUMBER OF REPLI CATI ONS SHOULD BE CODED AS 2.

62- 63 BLANK.

64-72 DI FFERENCE OF ELEVATI ON. DI FFERENCE OF ELEVATI ON OBSERVED BETWEEN
TWO MARKS (A SECTION). |IN METERS (MMWWmmM) . | F THE DI FFERENCE
I S NEGATI VE, CODE THE M NUS SIGN (-) | MVEDI ATELY PRECEDI NG THE
LEFTMOST DIG T AND BLANK FI LL COLUWMNS LEFT OF THE M NUS SI GN.

CC 73-76 ACCURACY OF LEVELING  SIGVA IN M LLI METERS (XXxx). ENTER ONLY I|F

RELI ABLE ESTI MATES ARE AVAI LABLE.
CC 77-80 LENGIH OF SECTI ON. DI STANCE BETWEEN THE TWO MARKS FOR WHI CH THE
ELEVATI ON DI FFERENCE WAS DETERM NED. | N KI LOVETERS ( XXxX) .

88
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DI FFERENCE COF ELEVATI ON COMMVENT RECCRD (*46%*)

Use this record for comrents pertaining to the difference of elevation
observations. If the problemindicator (colum 25) on the preceding Difference
of Elevation Record (*45*) is "1", this record is required to explain the
probl em encountered. O herwise, this record is optional

*46* FORMAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI OQUS RECCRD.
CC 07-10 DATA CODE. MJST BE *46*

CC 11-80 COWENT. |F THE COMMENT(S) EXCEED 70 CHARACTERS, USE ANOTHER
*46* RECORD FOR CONTI NUATI ON.  ANY NUMBER OF *46* RECORDS | S
ALLONED. BUT, DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE *46*
RECORDS.

DI FFERENCE OF ELEVATI ON CONTI NUATI ON RECORD (*47*)

Use this record to indicate the Job-Specific Instrument (JSI) Nunmber of the
leveling rod and the initials of the observing agency.

*47* FORMAT

01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

07-10 DATA CODE. MJST BE *47*.

11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .
MUST BE THE SAME SSN AS ON THE PRECEDI NG *45* RECORD.

15-16 BLANK.

17-54 BLANK.

55-57 JOB- SPECI FI C | NSTRUMENT (JSIN) NUMBER. THE UNIQUE THREE-DIG T
NUMBER ASSI GNED TO THE LEVEL ROD USED TO OBTAIN THI S OBSERVATI ON.
REFER TO PAGES 2-10 AND 2-28.

58-63 OBSERVI NG ORGANI ZATI ON. USE THE ABBREVI ATI ON FOUND I N ANNEX C
VHI CH | DENTI FI ES THE ORGANI ZATI ON THAT OBSERVED THE DI FFERENCE OF
ELEVATI ON BETWEEN THE TWO MARKS. ANY ABBREVI ATI ON NOT FOUND I N
ANNEX C MUST BE APPROVED BY NGS PRI OR TO SUBM TTI NG THE DATA.

64-80 BLANK.

888 88 8

8

8
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TAPED DI STANCE RECORD ( *50%*)

Use this record for distances neasured with either calibrated (standardized) or
uncal i brated steel or invar tapes. |Included are distances consisting of any
nunber of segnents taped horizontally, taped distances consisting of any nunber
of segnments which have all been individually reduced to a comon horizonta
reference surface (other than the sea |level or the ellipsoid) and one-segnent
unreduced tape distances (less than or equal to one tape |ength) neasured al ong
a slope. Use the *52* record for taped distances reduced to sea |level or geoid,
to the ellipsoid, or to mark-to-mark. See pages 2-24 thru 2-26, DI STANCE DATA
RECORDS

*50* FORMAT

01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI OUS RECORD.

07-10 DATA CODE. MJUST BE *50*.

11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUVENT STATI ON ( STANDPO NT) .

15-19 WEATHER CODE. THE FI RST COLUMN OF THI'S CODE (15) |'S A PROBLEM
| NDI CATOR FOLLOWED BY VI SIBI LI TY, TEMPERATURE, CLOUD COVER AND
W ND | NDI CATORS | N SUCCESSI ON. | F THE PROBLEM | NDI CATOR IS "1", A
*55* RECORD | S REQUI RED. SEE PAGE 2- 10, WEATHER CODE.

20-22 | NITIALS OF THE OBSERVER.

23-25 JOB- SPECI FI C | NSTRUVMENT NUMBER. THE UNI QUE THREE- DI GI T NUMBER
ASSI GNED TO THE | NSTRUMENT USED TO OBTAI N THI S OBSERVATI ON.  REFER
TO PAGES 2-10 AND 2- 28.

26-29 TAPE SUPPORT HEI GHT. | N METERS (Mvmm). USED ONLY FOR A CODE "S"
DI STANCE. ENTER THE VERTI CAL HEI GHT OF THE TAPE SUPPORT (IF ANY)
ABOVE THE | NSTRUMENT STATI ON ( STANDPOI NT) MARK TO THE NEAREST
CENTI METER (cm).

30-34 ELEVATI ON OF | NSTRUVENT STATI ON ( STANDPOI NT). | N METERS ( MVVMY) .
FOR A CODE "H' DI STANCE ENTER THE ELEVATI ON TO WHI CH THE TAPED
DI STANCE WAS REDUCED.

35-40 DATE OF OBSERVATI ON. YEAR, MONTH, DAY (YYMVDD).

41-44 LOCAL TIME. HOURS, M NUTES (HHMM). SEE PAGES 2-7, TLME AND 2- 25,
DATE AND TI ME.

45 TIME ZONE. ENTER THE LETTER FROM ANNEX H WH CH REPRESENTS THE
TIME ZONE OCCUPI ED. REFER TO PAGE 2-7, TIME ZONE.

46-49 STATION SERI AL NUMBER. TARGET STATI ON ( FOREPOI NT) .

50-53 TAPE SUPPORT HEI GHT. | N METERS (Mvmm). USED ONLY FOR A CODE "S"
DI STANCE. ENTER THE VERTI CAL HEI GHT OF THE TAPE SUPPORT (IF ANY)
ABOVE THE TARGET STATI ON ( STANDPO NT) MARK TO THE NEAREST
CENTI METER (cm).

54-58 DI FFERENCE OF ELEVATION. | N METERS (MMm). USED ONLY FOR A CODE
"S' DISTANCE. ENTER THE DI FFERENCE OF ELEVATI ON FROM MARK TO MARK
W TH RESPECT TO THE | NSTRUMENT STATI ON ( STANDPOI NT).

CC 59 VI SIBILITY CODE. SEE BELOW OR PAGE 2-11.

888 8

8 88

8

88 8 88
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CC 60-61 NUMBER OF REPLI CATIONS. NUMBER OF COMPLETE MEASUREMENTS OR
DETERM NATI ONS USED TO CALCULATE THE MEAN TAPED DI STANCE CODED | N
THI S RECORD.

CC 62-63 REJECTION LIMT. N MLLIMETERS (XX). MAXI MUM ALLOAED DEVI ATI ON
OF OBSERVATI ONS FROM THE MEAN .

CC 64-72 CORRECTED TAPED DI STANCE. | N METERS ( MWMVITmm) . TAPED HORI ZON-
TAL (CODE T), REDUCED TO HORI ZONTAL (CODE H) OR SLOPE ( CODE S)
DI STANCE W TH STANDARDI ZATI ON, CATENARY AND TEMPERATURE
CORRECTI ONS APPLI ED AS APPLI CABLE TO THE METHOD OF MEASUREMENT
AND/ OR EQUI PMENT USED.

cC 73 DI STANCE CODE. SEE BELOW OR PAGE 2- 26.

CC 74-76 | NTERNAL CONSI STENCY. SIGMA IN M LLIMETERS (XXx). ENTER ONLY |F
RELI ABLE ESTI MATES ARE AVAI LABLE. REFER TO PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.

CC 77-80 EXTERNAL CONSI STENCY. SIGMVA | N PARTS PER M LLI ON (XXXx). ENTER
ONLY | F RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGE 2- 25.

VI SI BI LI TY CODES
+33313333333333313333333311113333333331113333333331133333333))))))))

* Code Description *
* *
* R TARGET STATI ON (FOREPO NT) IS A REFERENCE MARK *
* *
* Z TARGET STATION IS AN AZI MUTH MARK *
* *
* \% TARGET STATION IS VI SI BLE FROM THE GROUND *
* *
* N TARGET STATION IS NOT VI SI BLE FROM THE GROUND *

-2333333333333333331133333333311133333333311133333333311333333))))))-

DI STANCE CODES
+33313333333331313333333331113333333311113333333331133333333))))))))

* Code Description *
* *
* T TAPED HORI ZONTAL DI STANCE *
* *
* H TAPED SLOPE DI STANCE REDUCED TO HORI ZONTAL *
* *
* S TAPED SLOPE DI STANCE (ONE TAPE LENGTH OR LESS) *

-23333333333333333331133333333331133333333311133333333311333333))))))-
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UNREDUCED DI STANCE RECORD (*51*)

Use this record for slant-range distances |ess than 100 kil onmeters in |ength,
measured with el ectronic di stance-neasuring equi pment (DME). |Included are |ine-
of -sight instrument-to-reflector distances neasured with electro-optical DME
and nmaster-to-renote distances nmeasured with m crowave DME. Preci si on or
resolution of the nmeasured di stance nust be 1 centineter or better. Use *53*
record for coarser resolution DME. |Instrunent and/or reflector calibration
corrections and refraction correction are assunmed to have been applied. See
pages 2-24 thru 2-26, DI STANCE DATA RECORDS.

*51* FORMAT

01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

07-10 DATA CODE. MJST BE *51*.

11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .

15-19 WEATHER CODE. SAME FORMAT AS THE *50* RECORD. SEE PAGE 2-10,
WEATHER CODE.

20-22 |INTIALS OF THE OBSERVER

23-25 JOB SPECI FI C | NSTRUMENT NUMBER (JSIN). THE UNITQUE THREE DIG T
NUMBER ASSI GNED TO THE | NSTRUMENT USED TO OBTAIN THI S OBSERVATI ON.
REFER TO PAGES 2-10 AND 2-28 FOR DETAI LED EXPLANATI ON.

26-29 HEIGHT OF I NSTRUMENT. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF
THE OCCUPI ED SURVEY MARK (PO NT) TO THE OPTI CAL CENTER OF THE
SURVEYI NG | NSTRUMENT. I N METERS (Mvimm) . SEE PAGE 2-11, HEIGAT OF
| NSTRUVENT AND HE|I GHT OF TARGET.

30-34 BLANK

35-40 DATE OF OBSERVATION. YEAR, MONTH, DAY (YYMVDD).

41-44 LCCAL TIME. HOURS, M NUTES (HHW) . SEE PAGES 2-7, Tl ME AND 2- 25,
DATE AND TI ME.

45 TIME ZONE. ENTER THE LETTER CODE FORM ANNEX H WHI CH REPRESENTS
THE TI ME ZONE OCCUPI ED. REFER TO PAGE 2-7, TIME ZONE.

46-49 STATI ON SERI AL NUMBER (SSN). TARCET STATI ON ( FOREPO NT) .

50-53 HEIGHT OF REFLECTOR. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF
THE TARGET STATI ON SURVEY MARK TO THE REFLECTOR ABOVE THE MARK
USED FOR THE DI STANCE OBSERVATI ON I N METERS (MVm). REFER TO
PAGE 2-11, HEIGHT OF | NSTRUMENT AND HElI GHT OF TARGET.

88 888 8

8

88 8 888

CC 54-58 BLANK

CC 59 VI SIBILITY CODE. SEE PAGE 2-11 OR SEE TEXT FOR THE *50* RECORD
FORNAT.

CC 60-61 NUMBER OF REPLI CATIONS. NUMBER OF COVPLETE MEASUREMENTS OR

DETERM NATI ONS USED TO CALCULATE THE MEAN CORRECTED SLANT- RANGE
DI STANCE CODED IN THI' S RECORD.

CC 62-63 REJECTION LIMT. MAXI MUM ALLOVWED DEVI ATI ON OF OBSERVATI ONS FROM
THE MEAN VALUE. I N M LLI METERS.

CC 64-72 CORRECTED SLANT- RANGE DI STANCE. | N METERS ( MMMMMmM) .
CORRECTI ONS FOR THE | NSTRUMENT, REFLECTOR AND REFRACTI ON ARE
ASSUMED APPLI ED AS APPLI CABLE TO THE METHOD OF MEASUREMENT AND/ OR
THE EQUI PMENT USED

CC 73 DI STANCE CODE. MJUST BE "S".

2- 66



CC 74-76 | NTERNAL CONSI STENCY. SIGVA IN M LLI METERS (XXx). ENTER ONLY I|F
RELI ABLE ESTI MATES ARE AVAI LABLE. REFER TO PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.

CC 77-80 EXTERNAL CONSI STENCY. SIGVA I N PARTS PER M LLION (XXXx). ENTER
ONLY | F RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGE 2-25.
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REDUCED DI STANCE RECORD (*52*)

Use this record for distances of |ess than 100 kiloneters in |ength, neasured to
a precision of 1 centineter or better that have been reduced to sea | evel or the
geoid (code G, to the ellipsoid (code E), or to mark-to-mark (code X). Use
*54* record for coarser-precision distances. This record is intended for taped
di stances and di stances neasured with electronic DME. 1|In every case, the

di stance given is assuned to be the appropriately reduced val ue corresponding to
the nmean of the respective sanple of distance nmeasurenments to which al
applicable corrections have been applied. Anmong the required data itens on this
record are the values of the elevations (and of the geoid heights, if

applicable) which were used in the respective reduction process. These val ues
may be different than those given on the corresponding *80*-series records.

*52* FORMAT

01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

07-10 DATA CODE. MJST BE *52*.

11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .

15-19 WEATHER CODE. SAME FORMAT AS *50* AND *51* RECORDS

20-22 |INITIALS OF THE OBSERVER

23-25 JOB SPECI FI C I NSTRUMENT NUMBER. THE UNI QUE THREE DI G T NUMBER
ASSI GNED TO THE | NSTRUMENT USED TO OBTAIN THI S MEASUREMENT.  SEE
PAGES 2-10 AND 2-28.

26-29 GEO D HEIGHT. [IN METERS (MW . VALUE USED I N THE REDUCTI ON
PROCESS. LEAVE BLANK FOR CODE "G' DI STANCE. | F THE GEO D HEI GHT
I S NEGATI VE, CODE THE M NUS SIGN (-) | MVEDI ATELY PRECEDI NG THE
LEFTMOST DIG T AND BLANK FI LL COLUWNS LEFT OF THE M NUS SI GN

30-34 ELEVATION OF THE | NSTRUMENT STATI ON ( STANDPOI NT) MARK. RECORD THE
VALUE USED | N THE REDUCTI ON PROCESS. | N METERS ( MVMWh) .

35-40 DATE OF OBSERVATION. YEAR, MONTH, DAY ( YYMVDD)

41-44 LOCAL TIME. HOURS, M NUTES (HHW) . SEE PAGE 2-7, TIME.

45 TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WHI CH APPLI ES.

46-49 STATI ON SERI AL NUMBER (SSN). TARCET STATI ON ( FOREPO NT) .

50-53 GEO D HEIGHT. [IN METERS (MVWM). VALUE USED I N THE REDUCTI ON
PROCESS. LEAVE BLANK FOR CODE "G' DI STANCE. |F THE GEO D HEI GHT
I S NEGATI VE, CODE THE M NUS SIGN (-) | MVEDI ATELY PRECEDI NG THE
LEFTMOST DIG T AND BLANK FI LL COLUWNS LEFT OF THE M NUS SI GN

54-58 ELEVATION OF THE TARGET STATI ON ( FOREPO NT) MARK. RECORD THE VALUE
USED | N THE REDUCTI ON PROCESS. | N METERS ( MVMWh) .

59 VISIBILITY CODE. SEE PAGE 2-12 OR THE TABLE BELOW

60-61 NUMBER OF REPLI CATI ONS. NUMBER OF MEASUREMENTS USED TO CALCULATE
THE MEAN REDUCED DI STANCE CODED IN THI S RECORD.

62-63 REJECTION LIMT. MAXI MUM ALLOWED DEVI ATI ON OF MEASUREMENTS FROM
THE MEAN VALUE. [IN M LLI METERS (XX)

88888 8

8

88888 8

8 88 8
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CC 64-72 REDUCED DI STANCE. | N METERS (MVWWMmMMT) . ENTER DI STANCE REDUCED

CC 73
CC 74-76

CC 77-80

TO SEA LEVEL OR THE GEO D (CODE G, TO THE ELLIPSO D (CODE E), OR
TO MARK- TO- MARK (CODE X). DO NOT ENTER TO MORE DECI MAL PLACES
THAN | S WARRANTED BY THE PRECI SI ON OF THE OBSERVATI ON.

DI STANCE CODE. SEE PAGE 2-26 OR THE TABLE BELOW

| NTERNAL CONSI STENCY. SIGVA IN M LLI METERS (XXx). ENTER ONLY I|F
RELI ABLE ESTI MATES ARE AVAI LABLE. REFER TO PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.

EXTERNAL CONSI STENCY. SIGVA I N PARTS PER M LLION ( XXXx). ENTER
ONLY | F RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGE 2-25 AND PAGES
2-15 THRU 2-17, ACCURACY OF THE OBSERVATI ONS.

VI SI BI LI TY CODES

+3331333333333111333333331111333333333111333333333113333333I))))))))

ook % X X % ok % X

Code
R
z
\Y

N

Description

TARGET STATI ON (FOREPO NT) | S A REFERENCE MARK
TARGET STATION | S AN AZ| MUTH MARK

TARGET STATION | S VI SI BLE FROM THE GROUND

ook % X X % ok % X

TARGET STATION IS NOT VI SI BLE FROM THE GROUND

-23333333333333333331133333333331133333333311133333333311333333))))))-

REDUCED DI STANCE CODES

+33313333333333331333333333111333333333111333333333113333333I)))))))) »

ook % X X % %

Code
G
E

X

Description *
*
MEASURED DI STANCES REDUCED TO THE GEO D *
*
MEASURED DI STANCES REDUCED TO THE ELLI PSO D *
*
MEASURED DI STANCES REDUCED TO MARK- TO- MARK *

-23333333333333333331133333333331133333333311133333333311333333))))))-
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UNREDUCED LONG LI NE RECCORD (*53*)

Use this record for instrunment-to-instrunent spatial-chord distances derived
fromlong-range el ectronic DVE observations (e.g., H RAN), obtained by extra-
terrestrial nethods (e.g., VLBI), or for slant-range di stances neasured by
coarse-resol uti on DME. This record is intended for measured distances of 100
kil ometers and |onger. Since long-line and/or course-resolution distance
measurenents do not normally exhibit any proportional relationship with the
length of the line, the External Consistency Signma on the *53* and *54* records
is expressed in neters.

*53* FORMAT

01-06 SEQUENCE NUMBER. RIGHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

07-10 DATA CODE. MJST BE *53*.

11-14 STATI ON SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .

15-22 BLANK

23-25 JOB SPECI FI C | NSTRUMENT NUMBER. THE UNI QUE THREE DI G T NUMBER
ASSI GNED TO THE | NSTRUMENT USED TO OBTAIN THI S MEASUREMENT.  SEE
PAGES 2-10 AND 2-28.

26-29 HElI GHT OF | NSTRUMENT (ANTENNA). I N METERS (MVimm) . ENTER THE
VERTI CAL DI STANCE FROM THE TOP OF THE | NSTRUMENT STATI ON
( STANDPOI NT) MARK TO THE ACTUAL ORIGA N OF THE MEASURED DI STANCE
ABOVE/ BELOW THE MARK.

30- 34 BLANK

35-40 DATE OF OBSERVATI ON. YEAR, MONTH, DAY (YYMVDD)

41- 44 LOCAL TIME. HOURS, M NUTES (HHW) . SEE PACE 2-25, DATE AND TI ME

45 TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WHI CH REPRESENTS
THE TI ME ZONE OCCUPI ED. REFER TO PAGE 2-7, TIME ZONE

46- 49 STATI ON SERI AL NUMBER (SSN). TARCGET STATI ON ( FOREPO NT) .

50-53 HEI GHT OF | NSTRUMENT (ANTENNA). I N METERS (MvVmm). ENTER THE
VERTI CAL DI STANCE FROM THE TOP OF THE TARGET STATI ON ( FOREPO NT)
MARK TO THE ACTUAL TERM NAL PO NT OF THE MEASURED DI STANCE
ABOVE/ BELOW THE MARK.

54-58 BLANK

59- 60 NUMBER OF REPLI CATI ONS. NUMBER OF COVPLETE MEASUREMENTS USED TO
CALCULATE THE MEAN CORRECTED SLANT- RANGE DI STANCE CODED IN TH S
RECORD.

61-63 REJECTION LIMT. MAXI MUM ALLOWED DEVI ATI ON OF OBSERVATI ONS FROM
THE MEAN VALUE. [IN METERS (MWh).

CC 64-73 CORRECTED SPATI AL- CHORD DI STANCE. DERI VED | NSTRUMENT- TO-
| NSTRUMENT ( ANTENNA- TO- ANTENNA) SPACI AL- CHORD (CODE C) OR
DI RECTLY- OBSERVED SLANT RANGE (CODE S) W TH ALL APPLI CABLE
CORRECTI ONS APPLI ED. I N METERS ( MVMVMVVITT) .

74 DI STANCE CODE. SEE ABOVE.

75-77 | NTERNAL CONSI STENCY. SIGVA IN METERS (Mm). ENTER ONLY I F
RELI ABLE ESTI MATES ARE AVAI LABLE. REFER TO PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.

CC 78-80 EXTERNAL CONSI STENCY. SIGVA IN METERS (Mm). ENTER ONLY I F

RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGE 2-25.

8888 8

8

88 8888

88

8

88
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REDUCED LONG LI NE RECORD (*54*)

Use this record for long lines, 100 kiloneters and | onger, or for any distances
nmeasured to a precision coarser than 1 centineter, which have been reduced to

sea |l evel or the geoid (Code G, to the ellipsoid (Code E), or to mark-to-nmark
spatial -chord distance (Code X). Since the predom nate external randomerrors
associated with long-1ine and/or coarse-resolution distance neasurenments do not
normal |y exhi bit any proportional relationship with the Iength of the line, the
Ext ernal Consistency Sigma on the *53* and *54* records is expressed in neters.

*54* FORMAT

01- 06 SEQUENCE NUMBER. RI GHT JUSTI FIED. | NCREMENT BY 10 FROM THE
PREVI OUS RECORD.

07- 10 DATA CODE. MUST BE *54*.

11-14  STATI ON SERIAL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPOI NT).

15- 22 BLANK

23-25  JOB SPECI FI C | NSTRUVENT NUMBER. THE UNI QUE THREE DI Gl T NUMBER
ASSI GNED TO THE | NSTRUMENT USED TO OBTAI N THI S MEASUREMENT.  SEE
PAGES 2-10 AND 2- 28.

26- 29 GEOI D HEIGHT. | N METERS (MW . VALUE USED | N THE REDUCTI ON
PROCESS FOR THE | NSTRUVENT STATI ON ( STANDPOI NT). LEAVE BLANK FOR
CODE G DI STANCE. | F THE GEO D HEI GHT |'S NEGATI VE, CODE THE M NUS
SIGN (-) | MVEDI ATELY PRECEDI NG THE LEFTMOST DIGI T AND BLANK FI LL
THE COLUWMNS LEFT OF THE M NUS SI GN\.

30- 34 ELEVATI ON OF THE | NSTRUMENT STATI ON ( STANDPOI NT) MARK. RECORD THE
VALUE USED | N THE REDUCTI ON PROCESS. (POSSIBLY DI FFERENT THAN THE
ELEVATI ON Gl VEN ON THE CORRESPONDI NG *80* OR *81* RECORD. |N
METERS ( MVIVMVI) .

35- 40 DATE OF OBSERVATION. YEAR, MONTH, DAY (YYMVDD).

41- 44 LOCAL TIME. HOURS, M NUTES (HHWM).

45 TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WHI CH REPRESENTS
THE TI ME ZONE OCCUPI ED.

46- 49 STATI ON SERI AL NUMBER (SSN). TARGET STATI ON ( FOREPO NT) .

50- 53 GEOI D HEIGHT. | N METERS (MW . VALUE USED | N THE REDUCTI ON
PROCESS FOR THE TARGET STATI ON ( FOREPOINT). LEAVE BLANK FOR CODE
G DI STANCE. | F THE GEOI D HEI GHT |'S NEGATI VE, CODE THE M NUS SI GN
(-) | MVEDI ATELY PRECEDI NG THE LEFTMOST DI G T AND BLANK FI LL THE
COLUMNS LEFT OF THE M NUS SI GN.

54- 58 ELEVATI ON OF THE TARGET STATI ON ( FOREPOI NT) MARK. RECORD THE
VALUE USED | N THE REDUCTI ON PROCESS ( POSSI BLY DI FFERENT THAN THE
ELEVATI ON Gl VEN ON THE CORRESPONDI NG *80* OR *81* RECORD. I|N
METERS ( MVIVMI) .

CC 59- 60 NUMBER OF REPLI CATI ONS. NUMBER OF COVPLETE MEASUREMENTS USED TO

CALCULATE THE MEAN REDUCED OBSERVATI ON CODED | N THI' S RECORD.
CC 61- 63 REJECTION LIMT. MAXI MUM ALLOWED DEVI ATI ON OF MEASUREMENTS FROM
THE MEAN VALUE. | N METERS (M) .

8 8888 8

8

88 888

8

2-71



CC 64-73 REDUCED DI STANCE. | N METERS ( MMMVMWWhmT) . ENTER DI STANCE REDUCED
TO SEA LEVEL OR THE GEO D (CODE G, TO THE ELLIPSO D (CODE E), OR
TO MARK- TO- MARK (CODE X). DO NOT ENTER TO MORE DECI MAL PLACES
THAN | S WARRANTED BY THE PRECI SI ON OF THE OBSERVATI ON.

CC 74 DI STANCE CODE. ENTER THE APPROPRI ATE G E, OR X DESCRI BED ABOVE
AND ON PAGE 2-28.
CC 75-77 | NTERNAL CONSI STENCY. SIGVA I N METERS (Mm). ENTER ONLY I F

RELI ABLE ESTI MATES ARE AVAI LABLE. REFER TO PAGES 2-15 THRU 2-17,
ACCURACY OF THE OBSERVATI ONS.

CC 78-80 EXTERNAL CONSI STENCY. SIGVA IN METERS (Mm). ENTER ONLY I F
RELI ABLE ESTI MATES ARE AVAI LABLE. SEE PAGES 2-25 AND PAGES 2-15
THRU 2-17, ACCURACY OF THE OBSERVATI ONS.

HORI ZONTAL DI STANCE COMMVENT RECORD (*55%*)

Use this record for comments pertaining to the set of observed horizontal distances.
This record is required to explain the problem encountered when the problem

i ndi cator (columm 15) on the preceding Horizontal Distance Records (*50*, *51*, or
*52*) is "1". Oherwise, this record is optional.

*55* FORMAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. MJST BE AN | NCREMENT OF 10 FROM
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *55*.

CC 11-80 COMMENT. | F THE COMMENT(s) EXCEED 70 CHARACTERS, USE ANOTHER *55*
RECORD FOR CONTI NUATI ON.  ANY NUMBER OF *55* RECORDS | S ALLOWED.
BUT, DO NOT DI VI DE WORDS BETWEEN CONSECUTI VE *55* RECORDS.
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ASTRONOM C AZ| MUTH/ LAPLACE RECORD (*60*)

Submit this record for every astrononic azimuth observed in the project. If two
or nore sets of astronom ¢ azinuth observations are taken (e.g., sets observed on
different nights), subnit a separate *60* record for each set.

The desired astronom ¢ azimuth coded in this record is the nmean val ue of the
respective set of astronomi c observations to which all applicable corrections have
been appli ed.

A Laplace azimuth is an astrononic azinmuth determ nation (from observations of a
star) converted to the correspondi ng geodetic azinuth by the application of the
Lapl ace correction (n * tan L). A data elenment necessary for the conputation of a
Lapl ace correction is the east-west (prine-vertical) conmponent of the deflection
of vertical (eta) at the respective instrunment station (standpoint). Use the
following formula to conpute a Lapl ace azi muth:

G= A+n* tanlL
where : G = geodetic azimuth (d, ms)
A = astrononic azimuth (d, ms)
n = eta (seconds)
L = geodetic latitude of the instrunent station (standpoint)

If areliable Eta value is unavailable, subnmt the *60* record with blanks in
colums 15-19 and enter a code "A" in colum 20 to designate the azinuth in
colums 64-71 as Astrononic. Enter a code "L" in colum 20 to designate the
azimuth in colums 64-71 as Laplace, indicating that the Laplace correction has
been appli ed.

*60* FORMAT

30-32 INTIALS OF THE OBSERVER

33-35 JOB-SPECI FI C | NSTRUMENT NUMBER. THE UNI QUE THREE-DI G T NUMBER
ASSI GNED TO THE | NSTRUMENT USED TO OBTAIN THI S OBSERVATI ON. REFER
TO PAGES 2-10 AND 2-28.

36-39 HEIGHT OF I NSTRUMENT. ENTER THE VERTI CAL DI STANCE FROM THE TOP OF
THE | NSTRUMENT STATI ON ( STANDPOI NT) MARK TO THE OPTI CAL CENTER OF
THE SURVEYI NG | NSTRUMENT. | N METERS (MVm). SEE PACE 2-11
HEI GAT OF | NSTRUMENT AND HEI GHT OF TARGET.

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *60*.

CC 11-14 STATION SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .

CC 15-18 PRI ME- VERTI CAL COVPONENT OF DEFLECTI ON (ETA) VALUE USED I N LAPLACE
CORRECTI ON. | N SECONDS ( SSSs) .

CC 19 DI RECTI ON OF ETA. ENTER CODE "E" FOR EAST OR CODE "W FOR WVEST

CC 20 COVPUTATI ON CODE. ENTER CODE "A" FOR ASTRONOM C OR CODE "L" FOR
LAPLACE.

CC 21-29 BLANK

cC

cC

8
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8

8
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40- 45
46- 49

50
51-54
55-58
59
60-61
62-63

64-71

72

73-76

77-80

DATE OF OBSERVATI ON. YEAR, MONTH, DAY (YYMVDD).

LOCAL TIME. HOURS, M NUTES (HHW) . SEE PAGES 2-7, TIME AND 2-27,
DATE AND TI ME.

TIME ZONE. ENTER THE LETTER CODE FROM ANNEX H WHI CH REPRESENTS
THE TI ME ZONE OCCUPI ED. REFER TO PAGE 2-7, TIME ZONE.

STATI ON SERI AL NUMBER. TARGET STATI ON ( FOREPO NT) .

HEI GHT OF TARGET. ENTER THE VERTI CAL DI STANCE.

VISIBILITY CODE. SEE PAGE 2-11.

NUMBER OF REPLI CATI ONS. NUMBER OF COVPLETE MEASUREMENTS OR
DETERM NATI ONS USED TO CALCULATE THE MEAN CORRECTED AZI MUTH
OBSERVATI ON I N THI' S RECORD.

REJECTION LIMT. MAXI MUM ALLOVWED DEVI ATI ON OF OBSERVATI ONS FROM
THE MEAN VALUE. | N SECONDS.

ASTRONOM C/ LAPLACE AZI MUTH. DEGREES, M NUTES, SECONDS

(DDDMVSSs) . ASTRONOM C AZI MJUTH OBSERVATI ON ( MEAN OF ONE SET)

W THOUT THE LAPLACE CORRECTI ON APPLI ED (CODE A) OR W TH THE
LAPLACE CORRECTI ON APPLIED (CODE L). DO NOT APPLY A SKEW NORMAL,
GEODESI C, OR DEFLECTI ON CORRECTI ON.

ORIG N OF AZI MUTH. ENTER CODE "N' FOR NORTH OR CODE "S" FOR
SOUTH.

| NTERNAL CONSI STENCY. SIGVA I N SECONDS (SSss). ENTER ONLY IF A
RELI ABLE ESTI MATE IS AVAI LABLE. REFER TO PAGES 2-15 THRU 2-17.
EXTERNAL CONSI STENCY. SIGVA I N SECONDS (SSss). ENTER ONLY IF A
RELI ABLE ESTI MATE IS AVAI LABLE.
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GECDETI C AZI MUTH RECORD (*61*)

Use this record for each conputed geodetic azinuth used to orient this survey
project. Record either a published azimuth to an azinuth mark from a previously
established (published) control station that was occupied in this project, or
geodetic azimuth obtained froman i nverse position conputation.

*61* FORMAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *61*.

CC 11-14 STATION SERI AL NUMBER (SSN). | NSTRUMENT STATI ON ( STANDPO NT) .

CC 15-50 BLANK

CC 51-54 STATION SERI AL NUMBER (SSN). TARGET STATI ON ( FOREPO NT) .

CC 55-63 BLANK

CC 64-71 GCEOCDETIC AZI MUTH. DEGREES, M NUTES, SECONDS ( DDDMVSSS) .

CC 72 ORIG N OF AZI MUTH. CCODE "N' FOR NORTH OR CODE "S" FOR SOUTH.

CC 73-80 BLANK
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| NSTRUMENT RECORD (*70%*)

Use this record to provide descriptive infornmation for each item of survey

equi pnent used in the job. This information will be used as an accuracy

i ndi cator for each observation in the survey. Assign a unique three-digit

Job- Specific Instrument Number (JSIN) to each piece of equipnent used in

the project. This record will cross-reference the assigned JSIN to the NGS
Survey Equi prent Codes found in Annex F. More than one *70* record is required
for any instrunent used for nore than one type of neasurenent. See Chapter 2,
page 2-28, Survey Equipnent Data Records.

*70* FORMAT

01-06 SEQUENCE NUMBER. RIGHT JUSTI FI ED. MJST BE AN | NCREMENT OF 10
FROM THE PREVI OUS RECORD.

07-10 DATA CODE. MJST BE *70*.

11-13 JOB- SPECI FI C | NSTRUMENT NUMBER (JSIN). MJST BE UNI QUE FOR EACH
I NSTRUMENT I N JOB. SEE PAGES 2-10 AND 2-28.

14-16 NGS SURVEY EQUI PMENT CODE. SEE ANNEX F. USED TO | DENTI FY THE
I NSTRUVENT WHI CH WAS ASSI GNED THE JSIN IN CC 11-13 ABOVE.

17-20 RESOLUTI ON OF THE | NSTRUMENT. RECORD THE SI ZE OF THE SMALLEST
DI RECTLY READABLE MEASUREMENT UNI T OR THE RESOLUTI ON PUBLI SHED
BY THE | NSTRUVENT MANUFACTURER, WHI CHEVER | S LARGER ( XXxX) .

21-22 UNITS. UNITS OF THE RESOLUTI ON USED IN CC 17-20 ABOVE. SEE
PAGE 2-28, RESOLUTION OF THE | NSTRUMENT AND UNI TS.

23-40 MANUFACTURER OF THE | NSTRUMENT. SEE ANNEX F. (EXAMPLES: W LD,
ZElI SS/ JENA, HEWLETT PACKARD) .

41-62 TYPE OF | NSTRUMENT OR TRADE NAME. SEE ANNEX F. ( EXAMPLES;
DI RECTI ON THEODCLI TE, CALI B | NVAR TAPE, RANGE MASTER,
TELLUROVETER) .

CC 63-70 MODEL OR CLASS OF | NSTRUMENT. SEE ANNEX F. (EXAMPLES: T-3,

MA- 100, 30-MT, 100-FT).
CC 71-80 SERI AL NUMBER. ALPHANUMERI C AND LEFT JUSTI FI ED. LEAVE BLANK | F
THE SERI AL NUMBER | S NOT KNOWN.

8 8 88 8

8

8

8
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GPS ANTENNA RECORD (*71*)

Use this record to provide descriptive information for each GPS antenna used
in the job. Assign a unique three-digit Job-Specific Antenna Number (JSAN) to
each GPS antenna used in the project. This record will cross-reference the
assigned JSAN to the NGS GPS Antenna Codes found in Annex J. See Chapter 2,
pages 2-28 and 2-28a, Survey Equi pnent Data Records.

01-06 SEQUENCE NUMBER. RIGHT JUSTI FI ED. MJST BE AN | NCREMENT OF 10
FROM THE PREVI OUS RECORD.

07-10 DATA CODE. MJST BE *71*

11-13 JOB SPECI FI C ANTENNA NUMBER (JSAN). MJST BE UNI QUE FOR EACH
ANTENNA N JOB.

14-29 NGS ANTENNA CODE. SEE ANNEX J. USED TO | DENTI FY THE ANTENNA
VH CH WAS ASSI GNED THE JSAN I N CC 11-13 ABOVE.

30-41 SERI AL NUMBER. ALPHANUMERI C AND LEFT JUSTI FI ED. LEAVE BLANK | F
THE SERI AL NUMBER | S NOT KNOWN.

42-53 ANTENNA PHASE PATTERN FI LE. SEE PAGE 2-28a.

54-59 SOURCE ORGANI ZATI ON

60- 80 BLANK

888 8 8 88 8
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CONTROL PO NT RECORD (*80*)

Use this record for the designation (nanme) and geographic position in geodetic
coordi nates (latitude and | ongitude) of each control point in the project.

If the position is given in Universal Transverse Mercator (UTM coordinates or
in State Plane Coordinates (SPC), use the *81* record. The geodetic position of
every horizontal control point for which a *80* record is subnmitted nust be
provided in order to serve as either a fixed (constrained) position or as a
prelimnary position in the adjustnent of the horizontal control survey project.

NOTE: Al though colums 70-75 and colunm 76 of this record are currently used
for recording the elevation and el evati on code, NGS may di scontinue this in the
near future. NGS prefers that you use the new *86* record for this purpose.

For every *80* or *81* record subnmitted, the elevation of each control point
nmust be provi ded, except for unnmonunmented recoverabl e | andrmarks positioned by
intersection. For such |andmarks, the elevation field may be left bl ank
However, when the el evation of an unnonunented recoverable |andmark is given, it
shoul d be the ground | evel elevation and the hei ght above ground | evel of the
poi nt actually sighted should be entered as the height of target on the
respecti ve observation record.

The first character of the order and type code indicates the order of accuracy
of the nmain-schene network in the project. It reflects the surveying nethods
used, procedures followed and specifications enforced to obtain the observations
of the project.

The second character of the order and type code indicates the type of survey
schenme of which the control point in question is a part and/or the (primary)
surveying nethod used to position the control point. Refer to pages 2-35 thru
2-38 for additional information.

TABLE OF ELEVATI ON CODES

CODE EXPLANATI ON

A The control point is a bench mark (BM in the NGSI DB.

B BM det erm ned usi ng FGCS/ NGS procedures but the leveling data are not in
t he NGSI DB.

C The control point is a 'posted" bench mark.

D OHT determ ned by datum transfornmation.

H OHT determi ned usi ng FGCS procedures but tied to only one (1) BM

L OHT established using NGS | eveling RESET procedures.

F OHT established using fly-Ileveling.

T OHT determined by | eveling between control points which are not BMs.

R OHT determnined by reciprocal vertical angles.

\% OHT deternmi ned by non-reciprocal vertical angles.

P OHT determined by a photogranmetric nethod.

M OHT scal ed from a topographi c map.

G OHT derived from GPS-observed heights with deci neter accuracy.

J OHT derived from GPS-observed heights tied to nmeter accuracy control

K OHT derived from GPS-observed hei ghts, according to the 2cm 5cmellipsoid
hei ght standards, and a hi gh resol ution national geoid nodel
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01-06

07-10
11-14

8 88 8

15- 44

45-55
56

57-68
69

88 88

*80* FORMAT

SEQUENCE NUMBER. RIGHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

DATA CODE. MJUST BE *80*.

STATI ON SERI AL NUMBER (SSN). SEE PAGES 1-1, JOB CODE AND SURVEY
PO NT NUMBERI NG AND 2-12, ASSI GNMENT OF STATI ON SERI AL _NUMBERS.
STATI ON NAME. MUST NOT EXCEED 30 CHARACTERS. THE NAME OF A

HORI ZONTAL CONTROL PO NT W TH PERI PHERAL REFERENCE MARKS AND/ OR
AZ| MUTH MARKS MUST NOT EXCEED 24 CHARACTERS TO ALLOW FOR ADDI NG RM
1, RM 2, AND/OR AZ MK TO THE NAME W THOUT EXCEEDI NG THE 30
CHARACTER LENGTH LIMT.

LATI TUDE. DEGREES, M NUTES, SECONDS ( DDMMSSssSSS) .

DI RECTI ON OF LATI TUDE. RECORD CODE "N' FOR NORTH OR CCDE "S" FOR
SOUTH.

LONGl TUDE. DEGREES, M NUTES, SECONDS, (DDDMMSSSssSS).

DI RECTI ON OF LONG TUDE. RECORD CODE "E" FOR EAST OR CODE "W FOR
VAEST.

NGS PREFERS THAT YOU USE THE NEW *86* RECORD FOR RECORDI NG THE ELEVATI ON
( ORTHOMETRI C HEI GHT) AND ELEVATI ON CODE | NSTEAD OF THE TWO DATA FI ELDS THAT
FOLLOW REFER TO PAGES 2-83 THRU 2- 85.

CC 70-75

cc 76
cC 77-78

CC 79-80

ELEVATI ON. RECORD ELEVATI ON OF MARK ABOVE MEAN SEA LEVEL. [N
METERS (MVWMmM) . ENTER THE ELEVATI ON TO THE NEAREST CENTI METER
(cm. | F MEASUREMENT |'S ONLY OBSERVED TO THE NEAREST DECI METER
(dm), LEAVE CC 75 BLANK, |F OBSERVED ONLY TO THE NEAREST METER
(M, LEAVE CC 74-75 BLANK. THE APPROPRI ATE ELEVATI ON CODE MJST
BE ENTERED IN CC 76. REFER TO PAGES 2-34 and 2-35, ELEVATI ON AND
ELEVATI ON CODE.

ELEVATI ON CODE.

STATE OR COUNTRY CODE. |F THE CONTROL STATE IS LOCATED I N THE
UNI TED STATES/ CANADA, ENTER THE CODE FROM ANNEX A FOR THE
STATE/ PROVI NCE OR TERRI TORY WHI CH CONTAI NS THE STATION. | F NOT,
ENTER THE CODE FROM ANNEX A FOR THE COUNTRY WHI CH CONTAI NS THE
STATI ON. SEE ANNEX A

STATI ON ORDER AND TYPE. REFER TO PAGES 2-35 THRU 2-38, STATI ON
ORDER AND TYPE AND SEE ANNEX E.
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CONTROL POl NT (UTM SPC) RECORD (*81*)

Use this record for the designation (nanme) and position in Universal Transverse
Mercator (UTM coordinates or in State Plane Coordi nates (SPC) of each contro
point in the project. |If the position is expressed in geodetic latitude and

| ongi tude, use the *80* record. The geodetic position of every horizonta
control point for which a *81* record is submitted nust be provided to serve as
either a fixed (constrained) position or as a prelininary position in the

adj ust mrent of the horizontal control survey project.

NOTE: Al though colums 70-75 and colunm 76 of this record are currently used
for recording the elevation and el evati on code, NGS may di scontinue this in the
near future. NGS prefers that you use the new *86* record for this purpose.

*81* FORMAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *81*.

CC 11-14 STATION SERI AL NUMBER (SSN). SEE PAGES 1-1, JOB CODE AND SURVEY
PO NT NUMBERI NG AND 2-12, ASSI GNMENT OF STATI ON SERI AL _NUMBERS.

CC 15-44 STATI ON NAME. MJUST NOT EXCEED 30 CHARACTERS. THE NAME OF A
HORI ZONTAL CONTROL PO NT W TH PERI PHERAL REFERENCE MARKS AND/ OR
AZ| MUTH MARKS MUST NOT EXCEED 24 CHARACTERS TO ALLOW FOR ADDI NG RM
1, RM 2, AND/OR AZ MK TO THE NAME W THOUT EXCEEDI NG THE 30
CHARACTER LENGTH LIMT.

CC 45-55 UTM SPC NORTHI NG (Y COORDI NATE). | N METERS ( MMMMMMMIVhITT) .

CC 56-65 UTM SPC EASTI NG (X COORDI NATE). I N METERS ( MVMMVMVMTM) .

CC 66-69 UTM SPC ZONE CODE.

NGS PREFERS THAT YOU USE THE NEW *86* RECORD FOR RECORDI NG THE ELEVATI ON
( ORTHOMETRI C HEI GHT) AND ELEVATI ON CODE | NSTEAD OF THE TWO DATA FI ELDS THAT
FOLLOW REFER TO PAGES 2-83 THRU 2- 85.

CC 70-75 ELEVATI ON. RECORD ELEVATI ON OF MARK ABOVE MEAN SEA LEVEL. [N
METERS (MVMmM) . ENTER THE ELEVATI ON TO THE NEAREST CENTI METER
(cm. |F THE MEASUREMENT |S ONLY OBSERVED TO THE NEAREST
DECI METER (dm), LEAVE CC 75 BLANK, |F OBSERVED ONLY TO THE NEAREST
METER (M, LEAVE CC 74-75 BLANK. REFER TO PAGES 2-34 and 2- 35,
ELEVATI ON AND ELEVATI ON CODE.

CC 76 ELEVATI ON CODE.

CC 77-78 STATE OR COUNTRY CODE. |F THE CONTROL STATE | S LOCATED IN THE
UNI TED STATES/ CANADA, ENTER THE CODE FROM ANNEX A FOR THE
STATE/ PROVI NCE OR TERRI TORY WHI CH CONTAI NS THE STATION. | F NOT,
ENTER THE CODE FROM ANNEX A FOR THE COUNTRY WHI CH CONTAI NS THE
STATI ON. SEE ANNEX A

CC 79-80 STATION ORDER AND TYPE. REFER TO PAGES 2-35 THRU 2-38, STATI ON
ORDER AND TYPE. SEE ANNEX E.

2-79



REFERENCE OR AZI MUTH MARK RECORD (*82*)

Use this record to give the nane or destination of each reference mark (RM or
azimuth mark (AZ MK). Follow each horizontal control point record, *80* or
*81*, with as many *82* records as there are peripheral reference nmarks and/or
azi muth marks associated with the horizontal control point in question.

Di stance, direction and/or angle observations to an RM or AZ MK nust appear
anong the *20*-series (direction) and/or the 30*-series (angle) and the
*50*-series (distance) observation records. Do not submit a *82* record for a

RM or AZ MK which is being used as a horizontal control point (i.e., when the RM

or AZ MK has an adj usted geodetic position or when the position is to be
deternmined). Instead, subnit a *80* or *81* record, identifying the station
with a four-digit station serial number (SSN)

Use this record in lieu of the *80* or *81* record for observed horizonta
points to which direction, angle, and/or distance observati ons were made but
whi ch (1) cannot be positioned using data of this project alone, and (2) for
which a position is not available from other sources.

For submitting unpositionable vertical control points, use the *82* record.
*82* FORMAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

CC 07-10 DATA CODE. MJST BE *82*.

CC 11-14 STATION SERI AL NUMBER (SSN). REFER TO PAGES 1-1 THRU 1-3, JOB
CODE _AND SURVEY PO NT NUMBERI NG AND 2-12 THRU 2-13, ASS| GNMENT
OF STATI ON SERI AL NUNMBERS

CC 15-44 NAME OF RM OR AZ MK.  MJST NOT EXCEED 30 CHARACTERS. NORMALLY
THE NAME OF A RM OR AN AZ MK | S COMPOSED BY APPENDI NG "RM 1",
"RM 2", ETC. OR "AZ MK'" TO THE NAME OF THE CONTROL ( PARENT)
STATI ON REFERENCED. SEE PAGE 2-32, NAME OR DES|I GNATI ON OF RM OR
AZ MK

CC 45-50 BLANK

CC 51-54 CONTROL STATION (SSN). ENTER THE SSN OF THE CONTROL ( PARENT)
STATI ON FOR WHI CH THE STATION IDENTIFIED IN CC 11-14 IS A
REFERENCE OR AZI MUTH MARK

CC 55-80 BLANK
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BENCH MARK RECORD (*83*)
NGS has di scontinued the use of this record. Effective imrediately, record this
vertical control data in the Othonmetric Height, Geoid Height, Ellipsoid Height
Record (*86*). See pages 2-83 thru 2-85.

GEQ D HElI GHT RECORD (*84*)
NGS has di scontinued the use of this record. Effective imrediately, record this

data, if required, in the Othonmetric Height, Geoid Height, Ellipsoid Height
Record (*86*). See page 2-83 thru 85.
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DEFLECTI ON RECORD ( *85%*)

Use this record to give the source and the values of the neridional conponent
(Xi) and/or prime-vertical conponent (Eta) of the deflection of vertical. The
datum rnust be North Anmerican 1983 or as specified on the Datum and Elli psoid
(*13*) record. This record is optional.

*85* FORMAT

01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD.

07-10 DATA CODE. MJST BE *85*.

11-14 STATI ON SERI AL NUMBER (SSN). HORI ZONTAL CONTROL PO NT.

15-20 SOURCE. AGENCY OR ORGANI ZATI ON VWHI CH DETERM NED THE DEFLECTI ON.
USE THE ABBREVI ATI ONS LI STED I N ANNEX C OR THE ONE SPECI FI ED ON
THE DATA SET | DENTI FI CATI ON RECORD (*aa*).

888 8

CC 21-61 COWENT. USE TH S SPACE TO CLARI FY THE SOURCE OF THE DEFLECTI ON
| NFORMATI ON.

CC 62 DEFLECTI ON MODEL CODE. SEE THE LI ST BELOW

CC 63-67 MERI DI ONAL COVPONENT (Xi) OF THE DEFLECTI ON OF VERTICAL. IN
SECONDS ( XXXxX) .

CC 68 DI RECTION OF Xi. USE CODE "N' FOR NORTH OR CODE "S" FOR SOUTH.

CC 69-71 SIGVA. ESTI MATED ACCURACY ( STANDARD ERROR) OF Xi. | N SECONDS
( Xxx) .

CC 72-76 PRI ME- VERTI CAL COVMPONENT (Eta) OF THE DEFLECTI ON OF VERTICAL. IN
SECONDS ( XXXxX) .

CC 77 DI RECTI ON OF Eta. USE CODE "E" FOR EAST OR CODE "W FOR VEST.

CC 78-80 SIGVA. ESTI MATED ACCURACY ( STANDARD ERROR) OF Eta. | N SECONDS
( Xxx) .

For a more detail ed explanation of the contents of this record see Chapter 2,
pages 2-39 and 2-40, Deflection of Vertical.

DEFLECTI ON MODEL CODES:

Model Nanme

2

DEFLEC90

DEFLEC93

DEFLEC96

DCAR97

POST NAD83 180 MODEL
DMEX97

NAD83 180 MODEL

360 MODEL

PRE NAD83 DEFLECTI ON

QU zZ2Zr<«ITO0n
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ORTHOVETRI C HEI GAT, GEAQ D HEI GHT, ELLIPSO D HEI GHT RECORD (*86*)

Use this record to give the values of orthonetric height, geoid height, and/or
el lipsoid height of control points in this project.

For every Control Point Record (*80* or *81*), the orthonetric height, commonly
referred to as the elevation, of each control point nust be provided, except for
unnmonunent ed recoverabl e | andmar ks positioned by intersection. For such

| andmar ks, this record need not be submitted. However, when the elevation of an
unmonunent ed recoverable | andmark is given, it should be the orthometric height
at ground level , and the hei ght above ground | evel of the point actually
sighted should be entered as the height of target on the respective observation
record.

The geoi d height and ellipsoid height values are optional, with one exception.
The geoid height is required if the orthonetric height is determ ned from GPS
observations (code Gin the Table of Orthonetric Height Codes |isted on the
follow ng page). |If values for the geoid height and/or ellipsoid height are
provi ded, then the associ ated codes for each are required.

The submitting organization may | eave the orthonetric height Order and Cl ass
code bl ank. These fields should only be filled if the orthometric height is
adj usted and included in the National Geodetic Survey Integrated Database

( NGSI DB) .

The submitting organization may | eave the Orthonetric Height (OHT) Code field
blank if the orthonmetric height was obtained fromthe NGSIDB. The Othonetric
Hei ght (OHT) NGSIDB Indicator field nmust be used to say whether the orthonetric
hei ght canme fromthe NGSIDB or not.

*86* FORMAT

01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI QUS RECORD

07-10 DATA CODE. MJST BE *86*.

11-14 STATI ON SERI AL NUMBER ( SSN)

15-16 BLANK

17-23 ORTHOMETRI C HEI GHT. I N METERS ( MMVMMM) .

24 ORTHOMETRI C HEI GHT CODE. SEE FOLLOW NG TABLES

25-26 ORTHOMETRI C HElI GHT ORDER AND CLASS. USE PUBLI SHED
VERTI CAL ORDER AND CLASS, OTHERW SE LEAVE BLANK

27 ORTHOMVETRI C HEI GHT NGSI DB | NDI CATOR. SEE FOLLOW NG TABLES

28-29 ORTHOMVETRI C HElI GAT DATUM  SEE FOLLOW NG TABLES

30-35 ORGANI ZATI ON WHI CH ESTABLI SHED AND/ OR MAI NTAI NS THE
ORTHOMETRI C HEI GHT OF THE CONTROL PO NT. ENTER THE
ABBREVI ATI ON LI STED I N ANNEX C OR ON THE DATASET
| DENTI FI CATI ON RECORD

36-42 GEOQO D HEI GHT. ABOVE (POSI Tl VE) OR BELOW ( NEGATI VE) THE
REFERENCE ELLI PSO D. | N METERS ( MMVMMmMM) .

43 GEAQ D HEI GHT CODE. SEE FOLLOW NG TABLES.

44-45 BLANK

888 888888 8

8

88



*

CC 46-52 ELLIPSO D HEIGAT. | N METERS ( MMMVImM) .

CC 53 ELLI PSO D HElI GHT CODE. SEE FOLLOW NG TABLES.
CC 54-55 ELLIPSO D HEI GHT ORDER AND CLASS. SEE ANNEX G
CC 56 ELLI PSO D HElI GHT DATUM

CC 57-80 COMMENTS.

ORTHOVETRI C HEI GHT (OHT) NGSI DB | NDI CATOR

CODE EXPLANATI ON

Y OHT OBTAI NED FROM THE NGSI DB.
N OHT IS NOT I N THE NGSI DB.

TABLE OF ORTHOMETRI C HEI GHT (CHT) CODES

CODE EXPLANATI ON

A OHT ESTABLI SHED USI NG FGCS LEVELI NG SPECI FI CATI ONS AND
PROCEDURES, ADJUSTED HEI GHT DETERM NED USI NG NGS VERTI CAL
NETWORK BRANCH PROCEDURES, LEVELI NG DATA IS IN THE NGSI DB.

B OHT ESTABLI SHED USI NG FGCS LEVELI NG SPECI FI CATI ONS AND
PROCEDURES, ADJUSTED HEI GHT DETERM NED USI NG NGS VERTI CAL
NETWORK BRANCH PROCEDURES, LEVELI NG DATA IS NOT IN THE
NGSI DB. (USGS, COE, SOVE STATE DOT DATA.)

C OHT ESTABLI SHED USI NG FGCS LEVELI NG SPECI FI CATI ONS AND
PROCEDURES, ADJUSTED HEI GHT | S ' POSTED . SEE EXPLANATI ON
IN THE FOOTNOTE (*) BELOW

D OHT ESTABLI SHED BY DATUM TRANSFORMATI ONS.

H OHT ESTABLI SHED USI NG FGCS LEVELI NG SPECI FI CATI ONS AND
PROCEDURES EXCEPT FOR THE TWO- MARK LEVELI NG TI E
REQUI REMENT.  (HORI ZONTAL FI ELD PARTY LEVEL TIES, SOME
STATE DOTS, SOME GPS LEVEL TIES.)

L OHT ESTABLI SHED USI NG LEVELI NG RESET SPECI FI CATI ONS AND
PROCEDURES.

F OHT ESTABLI SHED BY FLY- LEVELI NG

T OHT ESTABLI SHED BY LEVELI NG BETWEEN CONTROL PO NTS WHI CH

P

RE NOT BENCH MARKS.

ESTABLI SHED BY RECI PROCAL VERTI CAL ANGLES.

ESTABLI SHED BY NON- REClI PROCAL VERTI CAL ANGLES.

ESTABLI SHED BY PHOTOGRAMVETRY.

ESTABLI SHED BY SCALI NG FROM A CONTOURED MAP.

ESTABLI SHED FROM GPS- OBSERVED HEI GHTS W TH DECI METER ACCURACY.
ESTABLI SHED FROM GPS- OBSERVED HEI GHTS TI ED TO METER ACCURACY
CONTROL.

OHT ESTABLI SHED FROM GPS- OBSERVED HEI GHTS, ACCORDI NG TO THE 2CM 5CM
ELLI PSO D HElI GHT STANDARDS, AND A HI GH RESOLUTI ON NATI ONAL GEO D
MODEL.

FEEEE:

A

DATA FOR LEVEL LI NES CONTAI NI NG ' POSTED' BENCH MARKS WERE PURPCOSELY NOT

I NCLUDED | N THE NAVD88 GENERAL ADJUSTMENT. SUBSEQUENTLY, THESE DATA W\ERE
ADJUSTED TO NAVD88 BY FORCI NG THEM TO FI'T THE EXI STI NG NAVD88 GENERAL
ADJUSTMENT HEI GHTS.



CODE

TABLE OF ORTHOMETRI C HEI GHT (OHT) DATUMS

EXPLANATI ON

29
88
55
85
00

CODE

NATI ONAL GEODETI C VERTI CAL DATUM OF 1929
NORTH AMERI CAN VERTI CAL DATUM OF 1988
I NTERNATI ONAL GREAT LAKES DATUM OF 1955
| NTERNATI ONAL GREAT LAKES DATUM OF 1985
ANY OTHER DATUM  SPECI FY | N COMMENTS.

TABLE OF GEQI D HEI GHT (GHT) CODES

EXPLANATI ON

MmoOoOWO T

CODE

OsuU78 GEA D MODEL
OSUB6F GEOI D MODEL
OSuU89B GEOI D MODEL
GEQ D90 GEA D MODEL
GEQ D93 GEA D MODEL
GEQ D96 GEA D MODEL

&@6SSS GEO D MODEL
EGW6 GEA D MODEL
CARI BBEAN GEO D MODEL
MEXI CO97 GEO D MODEL

T O

TABLE OF ELLI PSO D HElI GHT ( EHT) CODES

EXPLANATI ON

CODE

EHT DETERM NED BY GPS IN A Hl GH PRECI SI ON GEODETI C NETWORK
OR TIED TO A HI GH PRECI SI ON GEODETI C NETWORK ( HPGN) .

EHT DETERM NED BY GPS NOT TIED TO A HPGN.

EHT DETERM NED BY ADDI NG A GEO D HElI GHT TO AN ORTHOMETRI C
HEI GHT WTH AN OHT CODE CF A, B, C, F, H OR L.

EHT DETERM NED BY ADDI NG A GEO D HElI GHT TO AN ORTHOMETRI C
HEI GHT WTH AN OHT CODE CF G R, OR T.

EHT DETERM NED BY ADDI NG A GEO D HElI GHT TO AN ORTHOMETRI C
HEI GHT WTH AN OHT CCDE CF V, M P, OR D.

TABLE OF ELLI PSO D HEI GAT ( EHT) DATUMS

EXPLANATI ON

[o9)

N MmO

NORTH AMERI CAN DATUM OF 1983

I NTERNATI ONAL TERRESTRI AL REFERENCE FRAME OF 1989

NATI ONAL EARTH ORI ENTATI ON SERVI CE ( NECS ANNUAL

REPORT FOR 1990)

| NTERNATI ONAL TERRESTRI AL REFERENCE FRAME OF 1994 (| TRF 94)
| NTERNATI ONAL TERRESTRI AL REFERENCE FRAME OF 1996 (| TRF 96)
ANY OTHER DATUM  SPECI FY | N COMMENTS.



FI XED CONTROL RECORD (*90%*)

Use this record to identify previously established horizontal control points
contained in the NGS Data Base, from which and/or to which horizontal control
was extended in this project. Two or nore fixed control points are expected in
a horizontal control survey project. But, if only one previously established
hori zontal control point is identified as fixed, scale and orientation nust be
provi ded by *50*-series (distance) and *60*-series (azinmuth) records.

*90* FORMAT

CC 01-06 SEQUENCE NUMBER. RI GHT JUSTI FI ED. | NCREMENT BY 10 FROM THE
PREVI OQUS RECORD.

CC 07-10 DATA CODE. MJUST BE *90*.

CC 11-14 STATION SERI AL NUMBER (SSN). ESTABLI SHED HORI ZONTAL CONTRCL
PO NT.

CC 15-20 SOURCE. AGENCY OR ORGANI ZATI ON WHI CH DETERM NED THE COCRDI NATES.
USE THE ABBREVI ATI ONS LI STED I N ANNEX C OR THE ONE ON THE DATA SET
| DENTI FI CATI ON RECORD (*aa*).

CC 21-74 COWMENT. |F THE NAME OF THE ORGANI ZATI ON WHI CH DETERM NED THE
FI XED COORDI NATES DOES NOT APPEAR I N ANNEX C OR ON THE DATA SET
I DENTI FI CATI ON RECORD, G VE THE FULL NAME OF THE ORGANI ZATION I N
THI'S SPACE. OTHERW SE, USE THI S SPACE FOR COMVENTS PERTI NENT TO
THE CONTROL PO NT.

CC 75-80 NGS CONTRCL NUMBER. LEAVE BLANK UNLESS THI S NUMBER | S OBTAI NED
FROM THE NGS. CODE THE LETTER "G' IN CC 75.



DATA SET TERM NATI ON RECORD ( *aa*)

The last record in a Horizontal Observation Data set must be the Data Set
Term nati on Record. The job code used in this record nust be identical to the
job code in the Data Set Identification Record, the first record in the
Hori zontal Cbservation Data Set (HZTL OBS), and identical to the job code used
in both the Data Set Identification Record and the Data Set Term nation Record
of the Geodetic Control Point Descriptive Data Set (GEOD DESC). This record is
required.

*aa* FORMAT

CC 01-06 SEQUENCE NUMBER. Rl GHT JUSTI FI ED.
CC 07-10 JOB CODE. MJST BE *aa*. THE SYMBCOL "aa" DENOTES THE

TWO- CHARACTER JOB CODE ASSI GNED BY THE SUBM TTI NG ORGANI ZATI ON.
CC 11-80 BLANK

For a nore detail ed explanation of the contents of the record see Chapter 1,
page 1-1, JOB CODE AND PO NT NUMBERI NG and Chapter 2, pages 2-1 thru 2-3, HZTL
OBS DATA SET RECORDS.




FORVAT DI AGRAMS APPEAR ON THE
REMAI NI NG PAGES OF THI S CHAPTER



211113333333111))))))))HORI ZONTAL) OBSERVATI ON) DATA) SET)RECORDS)))33333111113333333331113333333331113333))))

DATA SET | DENTI FI CATI ON RECORD

1 6 7 10 11 14 15 18 19 24
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)2)2)2)2)-

SEQUENCE JOB DATA DATA ORGANI ZATI ON
NUVBER CODE CLASS TYPE ABBREVI ATl ON
(See Annex C)

47 66

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
SUBM TTI NG ORGANI ZATI ON NAME CONTI NUED

*10* PRQJECT TI TLE RECORD

1 6 7 10 11
+)0)0)0)0)0),
2)2)2)2)2)2)-
SEQUENCE DATA
NUVBER CODE 46
(I NC BY 10)

25 46

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),

)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
SUBM TTI NG ORGANI ZATI ON NANE

67 72 73 80
+3)3333)))))),  +)0)0)0)0)0)0)0),
IIIIIIIID- -)2)2)2)2)2)2)2)-

BLANK YYYYMMDD

DATE CREATED

45

+)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)- -)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
PROQIECT TI TLE

80

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),

-)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
PROQJECT TI TLE CONTI NUED

*11* PRQIECT TI TLE CONTI NUATI ON RECORD ( OPTI ONAL)

1 6 7 10 11
+)0)0)0)0)0),
2)2)2)2)2)2)-
SEQUENCE DATA
NUVBER CODE 46
(I NC BY 10)

45

+)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)- -)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
PROJIECT TI TLE CONTI NUATI ON

80

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),

-)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
PROIECT TI TLE CONTI NUATI ON

2-89



*12* PRQJECT | NFORMATI ON RECORD

1 6 7 10 11 16 17 22 23 25 26 43
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0), +)0)0)0)0)0), +)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)2)2)- .)2)2)2)2)2)- -)2)2)- -)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)-
SEQUENCE DATA YYYYMM YYYYMM I NI TI ALS FULL NAME
NUMBER CODE DATE FI ELD DATE FI ELD COFP CHI EF OF PARTY
(I NC BY 10) OBS BEGAN OBS ENDED ( FI RST)
44 46 47 64 65 75 76 77 79
+)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0), +IXIIIIIIIIIIIIIIIII)), +),  +)0), +)0),
-)2)2)-  .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)-  -)IIIIIIIIIIIIIIIIIIID- Dd-  -)2)- -)2)-
I NI TI ALS FULL NAME BLANK TYPE STATE/  SURVEY ORDER
COF P CHI EF OF PARTY SURVEY COUNTRY  AND CLASS
( SECOND) CODE

*13* GEODETI C DATUM AND ELLI PSO D RECORD

1 6 7 10 11 34 35 50
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)~ .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)-

SEQUENCE DATA DATUM NAME ELLI PSO D NAME
NUMBER CODE

(I'NC BY 10)
51 57 58 60 61 63 64 70 71 77 78 80
+)0)0)0)0)0)0), +)0)0), +)0)0), +)0)0)0)0)0)0), +)0)0)0)0)0)0), +)0)0),
-)2)2)2)2)2)2)- . .)2)2)- .)2)2)- . .)2)2)2)2)2)2)- -)2)2)2)2)2)2)- . .)2)2)-

MMMMMMM m m m X X X X X X X X X X MMMMMMM m m m

SEM - MAJOR AXI S | NVERSE FLATTENI NG SEM - M NOR AXI S
( METERS) (1/f) ( METERS)
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*20* HORI ZONTAL DI RECTI ON SET RECORD

1 6 7 10 11 14 15 17 22 23 25 29 30 32 33 35
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0), +)0)0)0)0)0), +)0), +)0)0)0)0), +)0)0), +)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)- .)2)2)2)2)2)- -)2)- -)2)2)2)2)-  .)2)2)- -)2)2)-

SEQUENCE DATA SSN SET FlI ELD RECORD NO. OF WEATHER OBSERVER JSIN
NUMBER CODE | NST. NO. BOOK NO. TARGETS CODE I NI TI ALS

(I'NC BY 10) S| GHTED
36 39 40 45 46 49 50 51 54 55 58 59 60 63
+)0), +)0), +)0)0)0)0)0), +)0)0)0), +), +)0)0)0), +)0), +)0), +), +)0), +)0),
-)2)-..)2)- .)2)2)2)2)2)- .)2)2)2)- )-  .)2)2)2)-  .)2)-. .)2)- -)- D2)- )2)-

MM mm YYMMDD HHMM ZONE SSN MM mm VISIBILITY NO S S

HI. DATE OF OBS. TI ME CODE TARGET H T. CODE OF REJECTI ON
( METERS) ( METERS) REP. LIMT
( SECONDS)
64 70 71 73 76 77 80
+)0)0)0)0)0)0), +)0), +)0), +)0), +)0), +)0),

-)2)2)2)2)2)2)-. .)2)- -)2)-. .)2)- -)2)-. .)2)-

DDDMMS S s s S S s s S S s s

I NI TI AL DI RECTI ON I NT. SI GVA EXT. SI GVA

( SECONDS) ( SECONDS)

*21* HORI ZONTAL DI RECTI ON COMMVENT RECORD ( OPTI ONAL)

1 6 7 10 11 45
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)-

SEQUENCE DATA COVMVENT( S)
NUVBER CODE 46 80
(I NC BY 10) +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0) ,

)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
COVMENT('S) CONTI NUED
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*22* HORI ZONTAL DI RECTI ON RECORD

1 6 7 10 11 14 15 17 45

+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0), +333333111111333333331111133333333111133333333111133331))))))
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- -)2)- -111113333311111133331331111133333333311133333313111))))))))-
SEQUENCE DATA

SSN SET BLANK
NUMBER CODE | NST. NO.
(I'NC BY 10)
46 49 50 51 54 55 58 59 60 62 64 70 71
+)0)0)0), +), +)0)0)0), +)0), +)0), +), +)0), +)0), +)0)0)0)0)0)0), +)0),
-)2)2)2)- D= D2)2)2)- )2)-. L)2)- -)- D2)- )2)- .)2)2)2)2)2)2)-. .)2)-
HHMM ZONE SSN M M m m VISIBILITY NO. S S DDDMMS S s s
TI ME CODE TARGET H T. CODE OF REJ CLOCKW SE
( METERS) REP. LIMT DI RECTI ON
73 76 77 80
+)0), +)0), +)0), +)0),
-)2)-. .)2)- -)2)-. .)2)-
S S s s S S s s
I NT. SI GVA EXT. SI GVA
( SECONDS) ( SECONDS)
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*25* GPS OCCUPATI ON HEADER RECORD

1 6 7 10 11 14 15 24 25 27 28 30 31 32
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0),  +)0)0), +)0)0), +)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)2)2)2)2)2)2)2)2)-  .)2)2)- -)2)2)- -)2)-

SEQUENCE DATA SSN DATA MEDI A OBSERVER S | NSTRUMENT  CABLE
NUMBER CODE | DENTI FI ER I NI TIALS NUMBER LENGTH

(INC BY 10)

33 80

+311133333333333313333333333111333333333311133333333311133333333311133333333311133333)))))))))))))) >

-33333333333333333331333333333311133333333311133333333311113333333331133333333311333333333))))))))))-
BLANK

*26* GPS OCCUPATI ON COMMENT RECORD ( OPTI ONAL)

1 6 7 10 11 45
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

SEQUENCE DATA COMVENT
NUVBER CODE 46 80
(I NC BY 10) +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),

-)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
CONTI NUED COMMENT

*27* GPS OCCUPATI ON MEASUREMENT RECORD

1 6 7 10 11 14 15 20 21 24 25 27 29 30 33 34 35 38
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0)0)0), +)0)0)0),  +)0), +)0)0), +)0)0), +), +), +)0)0), +),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)2)2)2)2)- .)2)2)2)-  .)2)-. .)2)2)- .)2)2)-. .)- -)- -)2)2)-. )=
SEQUENCE DATA SSN YYMMDD HHMM XX xxx XXX x DRYBUB XXX x
NUMBER CODE OBSERVATI ON  OBSERVATI ON  ANTENNA HEI GHT DRY BULB ~ TEMPERATURE VET BULB
(I NC BY 10) DATE TI ME ( METERS) TEMPERATURE ~ CODE TEMPERATURE
39 40 42 43 47 49 51 55 56 80
+), +)0), +), +)0)0)0), +)0), +)0), +)0)0)0)0),  +333333333333333333333333333333333333333333333))) >
-)- -)2)-. )= -)2)2)2)-. .)2)-  -)2)- -2)2)2)2)- -333333333333333333333333333333333333333)))))))))-
WET BULB X X x X XXX x x PRESSURE  WEATHER BLANK
TEMPERATURE RELATIVE  BAROMETRIC CODE CODE
CODE HUM DI TY ~ PRESSURE
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*28* GPS CLOCK SYNCHRONI ZATI ON RECORD

1 6 7 10 11 16 17 20 21 23 24 26 27 31 32 36
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0), +)0)0)0), +)0)0), +)0)0),  +))))))))), +)0)0), +)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)2)2)- -)2)2)2)- -)2)2)- -)2)2)- -)))IIII))- -)2)2)-. -)2)-

SEQUENCE DATA YYMMDD HHMM | NSTRUVENT | NSTRUMENT  BLANK XXX  xx
NUMBER CODE ~ SYNCHRONI ZATI ON  SYNCHRONI ZATI ON  NUMBER NUMBER TI M NG DI FFERENCE
(INC BY 10) DATE TI ME A B (M CROSECONDS)
37 38 40 41 80
+), +)0)0),  +3333333333333333333333333333333333333333333333333333333333333333333333333333)))
-)- -)2)2)= " -333333333333333333333333333333333333333333333333333333333333113333131))))))))))-
| NTEGER TI ME OBSERVER S BLANK
SECOND SYNCH I NI TIALS
Y OR N

*29* GPS CLOCK SYNCHRONI ZATI ON COMVENT RECORD

1 6 7 10 11 45
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

SEQUENCE DATA COMVENT
NUMBER CODE

(1 NC BY 10)

46 80

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
CONTI NUED COMVENT
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*30* HORI ZONTAL ANGLE SET RECORD

1 6 7 10 11 14 15 17 22 23 25 29 30 32 33 35
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0), +)0)0)0)0)0), +)0), +)0)0)0)0), +)0)0), +)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)- .)2)2)2)2)2)- -)2)- .)2)2)2)2)-  .)2)2)- -)2)2)-
SEQUENCE DATA SSN SET  FI ELD RECORD NO. OF WEATHER  OBSERVER JSIN
NUMBER CODE | NST. NO.  BOOK NUMBER ANGLES CODE I NI TIALS
(I NC BY 10) OBSERVED
36 39 40 45 46 49 50 51 54 55 58 59 60 62
+)0), +)0), +)0)0)0)0)0), +)0)0)0), +), +)0)0)0), +)0), +)0), +), +)0), +)0),
-)2)-. .)2)- .)2)2)2)2)2)-  .)2)2)2)-  .)- -)2)2)2)-  )2)-. )2)- -)- -)2)- -)2)-
MM mm YYMMDD HHMM ZONE  SSN MM mm WVSIBILITY NO OF Ss
HI. DATE OF OBS. TIME  CODE FIRST H T CODE REPL. REJECTION LIMT
( NETERS) TARGET ( NETERS) ( SECONDS)
64 71 72 75 76 79 80
+)0)0)0)0)0)0), +), +)0)0)0), +)0), +)0), +),
-)2)2)2)2)2)2)-. .)-  .)2)2)2)- .)2)-. .)2)- -)-
DDDMMSS s SSN MM mm VI SI BI LI TY
CLOCKW SE ANGLE SECOND H T. CODE
TARGET ( NETERS)

*31* HORI ZONTAL ANGLE COMMVENT RECORD ( OPTI ONAL)

1 6 7 10 11 45
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)-

SEQUENCE DATA COVMVENT( S)
NUVBER CODE 46 80
(I NC BY 10) +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0) ,

)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
COVMENT('S) CONTI NUED
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*32* HORI ZONTAL ANGLE RECORD

1 6 7 10 11 14 15 17 45 46 49 50 51 54
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0), +3333)))1111331333)))))))))))), +)0)0)0), +), +)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- -)2)= -3))1IIIIIIIIIIIIIIIIIIIIIIII- -)2)2)2)- -)- .)2)2)2)-

SEQUENCE DATA SSN SET BLANK HHMM ZONE  SSN
NUVBER CODE | NST. NO. TIME CODE  FIRST
(I NC BY 10) TARGET
55 58 59 60 62 64 71 72 75 76 79 80
+)0), +)0), +), +)0), +)0), +)0)0)0)0)0)0), +), +)0)0)0), +)0), +)0), +),
-)2)-. .)2)- -)- -)2)- .)2)- -)2)2)2)2)2)2)-. .)-  -)2)2)2)- .)2)-. .)2)- -)-
MM mm VISIBILITY NO S DDDMMSS s SSN MM mm VISIBILITY
H. T. CODE OF REJECTION  CLOCKW SE ANGLE SECOND H. T. CODE
( METERS) REP. LIMT TARGET  ( METERS)
( SECONDS)
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*40* VERTI CAL ANGLE SET RECORD
1 6 7 10 11 14 15 17 22 23 25 29 30 32 33 35 36 39
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0), +)0)0)0)0)0), +)0), +)0)0)0)0), +)0)0), +)0)0), +)0), +)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)- .)2)2)2)2)2)- .)2)-  .)2)2)2)2)- .)2)2)- .)2)2)- .)2)-..)2)-
SEQUENCE DATA SSN SET FlI ELD RECORD NO. OF WEATHER OBSERVER JSIN MM mm
NUMBER CODE | NST. NO. BOOK NUMBER VAs/ ZDs CODE I NI TI ALS H .
(I'NC BY 10) OBSERVED ( METERS)
40 45 46 49 50 51 54 55 58 59 60 62 64 71
+)0)0)0)0)0), +)0)0)0), +), +)0)0)0), +)0), +)0), +), +)0), +)0), +)0)0)0)0)0)0), +),
-)2)2)2)2)2)- .)2)2)2)-  .)- .)2)2)2)-  .)2)-. .)2)- -)- )2)- .)2)- .)2)2)2)2)2)2)-. )-
YYMMDD HHMM ZONE SSN MM mm VISIBILITY NO S S DDDMMS S S
DATE TI ME CODE TARGET H T. CODE OF REJ. VA OR ZD
( METERS) REP. LIMT OBSERVATI ON
( SECONDS)
72 73 76 77 80
+), +)0), +)0), +)0), +)0),
D= D)2)-)2)- )2)- )2)-
ANGLE S S s s S S s s
CODE I NT. SI GVA EXT. SI GVA
( SECONDS) ( SECONDS/ KM
*41* VERTI CAL ANGLE COMMVENT RECORD ( OPTI ONAL)
1 6 7 10 11 45

+)0)0)0)0)0), +)0)0)0),
-)2)2)2)2)2)- .)2)2)2)-

SEQUENCE DATA
NUMBER CODE
(1 NC BY 10)

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),

.)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)-
COMVENT( S)

46 80

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),

.)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)-
COMVENT('S) CONTI NUED
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* 42*

1 6

7 10 11
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0). +3)1))))11111))))))))11)))))). +)0)0)0),

VERTI CAL ANGLE RECORD

14

-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)-

SEQUENCE
NUMBER
(1 NC BY 10)

55 58

+)0), +)0),

D2)-. )2)-

M M mm
H T.

( METERS)

DATA
CODE

59
+),
-
VISIBILITY
CODE

SSN
I NST.

60

+)0),

-)2)-
NO
OF
REP.

15 17 45 46 49 50 51 54
+), +)0)0)0),
-)2)=3)))0030)0)000000)0)0)))))))- -)2)2)2)-  )-  .)2)2)2)-
SET BLANK HHMM ZONE  SSN
NO. TIME  CODE  TARGET
62 64 71 72 73 76 77 80
+)0), +)0)0)0)0)0)0), +), +), +)0), +)0), +)0), +)0),
-)2)- -)2)2)2)2)2)2)-. .)-  )-  )2)-. )2)- .)2)-. )2)-
Ss DDDMMSS s ANGLE SS s s SS ss
REJECTI ON VA/ ZD CODE INT. SIGVA  EXT. SIGWA
LIMT OBSERVATI ON (SECONDS)  ( SECONDS/ KM
( SECONDS)

2-
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* 45*

OBSERVED DI FFERENCE OF ELEVATI ON RECORD

1 6 7 10 11 14 15 16 17 22 23 24 25 29 30 32 33 35 36 38 39
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +))), +)0)0)0)0)0), +))), +)0)0)0)0), +)0)0), +)0)0), +)0)0), +),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)))- -)2)2)2)2)2)- .)))- -)2)2)2)2)- .)2)2)- .)2)2)- .)2)2)-  .)-

SEQUENCE DATA SSN BLANK FI ELD RECORD BLANK WEATHER OBSERVER JSIN NO. OF BLANK
NUMBER CODE | NST. BOOK NUMBER CODE I NI TI ALS SETUPS

(I'NC BY 10)

40 45 46 49 50 51 54 55 58 59 60 61 62 63 64 72
+)0)0)0)0)0), +)0)0)0), +), +)0)0)0), +))I)))), +), +)0), +))), +)0)0)0)0), +)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- )= -)2)2)2)- -)))I)))- - )2)- )= )2)2)2)2)-. .)2)2)2)-

YYMMDD HHMM ZONE SSN BLANK VISIBILITY NO BLANK MMMMM mmmm

DATE OF OBS. TI ME CODE TARGET CODE OF DI FF. OF ELEVATI ON

REP. ( METERS)
73 76 77 80
+)0), +)0), +)0), +)0),
-)2)-. .)2)- -)2)-..)2)-
X X X X X X X X
LEVELI NG LENGTH OF
SI GVA SECTI ON
(M LLI METERS) ( KI LOVETERS)

*46* DI FFERENCE OF ELEVATI ON COMMENT RECORD ( OPTI ONAL)

1 6 7 10 11 40
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

SEQUENCE DATA COMMENT( S)
NUMBER CODE
(1 NC BY 10)

41 80

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),

.)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
COMMENT('S) CONTI NUED
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*47* OBSERVED DI FFERENCE OF ELEVATI ON CONTI NUATI ON RECORD

1 6 7 10 11 14
+)0)0)0)0)0), +)0)0)0), +)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)-

SEQUENCE DATA SSN
NUVBER CODE | NST.
(INC BY 10)
46 54
2000000000000 0
SOOIV
BLANK

15

45

+31113333333333311333333333111333333333111333333333)113333))))))»
-333333333333333333333333333)3111333333333111333333333)1))))))))-

55 57
+)0)0),
-)2)2)-
JSIN
LEVEL ROD

BLANK

58 63 64 80

+)0)0)0)0)0), +>131313333333311111333333333))1))))))),

-2)2)2)2)2)- -3311113333333331113333333)))))))))))-
OBSERVI NG BLANK

ORGANI ZATI ON
ABBREVI ATl ON

2-100



*50* TAPED DI STANCE RECORD

1 6 7 10 11 14 15 19 20 22 23 25 26 29 30 34 35 40
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0)0), +)0)0), +)0)0), +)0), +)0), +)0)0)0), +), +)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)2)2)2)- .)2)2)- -)2)2)- .)2)-. .)2)-  -)2)2)2)-. .)- -)2)2)2)2)2)-

SEQUENCE DATA SSN WEATHER  OBSERVER  JSIN MM mm MMMM m YYMMDD
NUMBER CODE | NST. CODE I NI TI ALS TAPE SUPPORT STATION ELEV. DATE OF OBS.
(1 NC BY 10) HEI GHT (METERS)  ( METERS)
41 44 45 46 49 50 53 54 58 59 60 61 62 63 64 72
+)0)0)0), +), +)0)0)0), +)0), +)0), +)0)0), +)0), +), +)0), +)0), +)0)0)0)0), +)0)0)0),
-)2)2)2)- )= )2)2)2)- .)2)-. )2)-  .)2)2)-. .)2)- - D2)- )2)- -)2)2)2)2)-. .)2)2)2)-
HHMM ZONE SSN MM mm MMM mm VISIBILITY NO X X MMMMM mmmm
TI VE CODE  TARGET  TAPE SUPPORT  ELEVATI ON CODE OF  REJECTI ON CORRECTED TAPED
HEI GHT ( METERS) DI FFERENCE REP. LIMT DI STANCE
( METERS) (mm) ( METERS)
73 74 76 77 80
+), +)0), +), +)0)0), +),
- )2)- )= -)2)2)-. )~
DI ST. X X X X XX X
CODE INT. SIGWVA EXT. SI GVA
(nm (ppm

*51* UNREDUCED DI STANCE RECORD

1 6 7 10 11 14 15 19 20 22 23 25 26 29 30 34 35 40
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0)0), +)0)0), +)0)0), +)0), +)0), +))))))), +)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)2)2)2)- -)2)2)- .)2)2)- .)2)-. -)2)- -)))II))- -)2)2)2)2)2)-

SEQUENCE DATA SSN WEATHER OBSERVER JSIN MM mm  BLANK YYMMDD
NUMBER CODE | NST. CODE I NI TI ALS H. 1. DATE OF OBS
(1 NC BY 10) ( METERS)
41 44 45 46 49 50 53 54 58 59 60 61 62 63 64 72
+)0)0)0), +), +)0)0)0), +)0), +)0), +))))))), +), +)0), +)0), +)0)0)0)0), +)0)0)0),
-)2)2)2)- )= .)2)2)2)- )2)-.2)2)- )IID)- - -)2)- )2)- -)2)2)2)2)-. .)2)2)2)-
HHMM ZONE SSN MM mm BLANK  VISIBILITY NO X X MMMMM mmmm
TIME  CODE  TARGET H.T. CODE OF REJECTION CORRECTED SLANT RANGE
REP. LIMT DI STANCE
73 74 76 77 80 (nm) ( METERS)
+), +)0), +), +)0)0), +),
- -)2)-. )= -)2)2)-. )~
DI ST. X X X X X X x

CODE INT. SIGVA EXT. SI GVA
(nm) (ppm 2-101



*52* REDUCED DI STANCE RECORD

1 6 7 10 11 14 15 19 20 22 23 25 26 29 30 34 35 40
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0)0), +)0)0), +)0)0), +)0)0), +), +)0)0)0), +), +)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)2)2)2)- .)2)2)- .)2)2)- .)2)2)-. .)- .)2)2)2)-. .)- .)2)2)2)2)2)-

SEQUENCE DATA SSN WEATHER OBSERVER JSIN MMM m MMMM m YYMMDD
NUMBER CODE | NST. CODE I NI TI ALS G H. MARK ELEV. DATE OF OBS.

(I NC BY 10) ( METERS) ( METERS)

41 44 45 46 49 50 53 54 58 59 60 61 62 63 64 72
+)0)0)0), +), +)0)0)0), +)0)0), +), +)0)0)0), +), +), +)0), +)0), +)0)0)0)0), +)0)0)0),

-)2)2)2)- )= .)2)2)2)- .)2)2)-. .)- .)2)2)2)-. .)- -)- D2)- )2)- .)2)2)2)2)-. .)2)2)2)-

HHMM ZONE SSN MMM m MMMM m VISIBILITY NO X X MMMMM mmmm
TI ME CODE TARGET G H MARK ELEV. CODE OF REJECTI ON REDUCED DI STANCE

( METERS) ( METERS) REP. LIMT ( METERS)
(mm)

73 74 76 77 80
+), +)0), +), +)0)0), +),
- -)2)-. ) -)2)2)-. )~
DI ST X X X X X X X
CODE I NT. SI GVA EXT. SI GVA

(nm (ppm

*53* UNREDUCED LONG LI NE RECORD

1 6 7 10 11 14 15 22 23 25 26 29 30 34 35 40
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +3)1)1)1)1))))))))), +)0)0), +)0), +X0), +))))))))), +)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- -))IIIIIIIIIIIIIII)-  -)2)2)- .)2)-. -)2)- IIIIII))-  -)2)2)2)2)2)-

SEQUENCE DATA SSN BLANK JSIN MM mm BLANK YYMMD D
NUMBER CODE | NST. H 1. DATE OF OBS.

(I NC BY 10) ( METERS)

41 44 45 46 49 50 53 54 58 59 60 61 63 64 73 74
+)0)0)0), +), +)0)0)0), +)0), +)0), +)))I)))), +)0), +)0), +), +)0)0)0)0)0)0), +)0)0), +),
-)2)2)2)- )= .)2)2)2)- )2)-. )2)- )III)- -)2)- )2)-. )= -)2)2)2)2)2)2)-. .)2)2)-  .)-

HHMM ZONE SSN MM mm BLANK NO. MM m MMMMMMM mmm DI ST

TI VE CODE TARGET HT. OF REJECTION CORRECTED SPATI AL CHORD CODE
( METERS) REP. LIMT DI STANCE
75 77 78 80 ( METERS) ( METERS)
+), )0, +), H0),
D-D)2)- 0 )= )2)-

X X X X X X

INT. SIGWA EXT.SIGVA
(nm (ppm 2-102



*54* REDUCED LONG LI NE RECORD

1 6 7 10 11 14 15 22 23 25 26 29 30 34 35 40
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +>33)))111))))))))), +)0)0), +)0)0), +), +)0)0)0), +), +)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)= -)IIIIIIIIIIIIIIIII- -)2)2)- .)2)2)-. .)= .)2)2)2)-. .)- .)2)2)2)2)2)-

SEQUENCE DATA SSN BLANK JSIN MMM m MMMM m YYMMDD
NUMBER CODE | NST. G H. MARK ELEV.  DATE OF OBS
(1 NC BY 10) ( METERS) ( METERS)
41 45 46 49 50 53 54 58 59 60 61 63 64 73 74

+)0)0)0), +), +)0)0)0), +)0)0), +), +)0)0)0), +), +)0), +)0), +), +)0)0)0)0)0)0), +)0)0), +),
-)2)2)2)- )= .)2)2)2)-  .)2)2)-. .)- -)2)2)2)-. )= )2)- .)2)-. )= .)2)2)2)2)2)2)-. .)2)2)-  .)-

HHMM ZONE SSN MMM m MMMM m NO MM m MMMMMMM mmm  DIST
TIME  CODE  TARGET G H. MARK ELEV. OF  REJECTI ON REDUCED DI STANCE CODE
( NETERS) ( NETERS) REP. LIMT ( NETERS)
( NETERS)
75 77 78 80

+), +)0), +), +)0),
)-)2)- D)= )=

M m m M m m
I NT. SI GVA EXT. SI GVA
(nm (ppm

*55*% DI STANCE COMMVENT RECORD ( OPTI ONAL)

1 6 7 10 11 40
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

SEQUENCE DATA COMMENT( S)
NUMBER CODE
(1 NC BY 10)
41 80

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
COVMENT('S) CONTI NUED

2-103



* 60*

ASTRONOM C AZI MUTH / LAPLACE RECORD

1 6 7 10 11 14 15 18 19 20 21 29 30 32 33 35 36 39
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0)0), +), +), +), I))))))), +)0)0), +)0)0), +)0), +)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)2)-. .)- -)- D= I )2)2)- )2)2)- .)2)-. -)2)-

SEQUENCE DATA SSN SSS S DR . COWP. BLANK OBSERVER JSIN MM mm
NUMBER CODE | NST. ETA OF ETA CODE I NI TI ALS H .

(I'NC BY 10) ( SECONDS) (EORW (Aor L) ( METERS)
40 45 46 49 50 51 54 55 58 59 60 61 62 63 64 71 72
+)0)0)0)0)0), +)0)0)0), +), +)0)0)0), +)0), +)0), +), +)0), +)0), +)0)0)0)0)0)0), +), +),
-)2)2)2)2)2)- .)2)2)2)- )- -)2)2)2)- .)2)-. .)2)- -)- -)2)- -)2)- .)2)2)2)2)2)2)-. .)-  )-
YYMMDD HHMM ZONE SSN MM mm VISIBILITY NO S S DDDMMS S s ORIG

DATE OF OBS. TI ME CODE TARGET H T. CODE OF REJECTI ON AZlI MUTH OF AZ.

( METERS) REP. LIMT OBSERVED (N'S)

73 76 77 80 ( SECONDS)
+)0), +)0), +)0), +)0),

-)2)-..)2)- -)2)-..)2)-

S S s s S S s s

I NT. SI GVA EXT. SI GVA

( SECONDS) ( SECONDS)

*61* GEODETI C AZI MUTH RECORD

1 6 7 10 11 14 15 50 51 54 55 63
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +31111113313111111113313111111111131))))), +>0X0)0), +3131111))))))))))),

-)2)2)2)2)2)- .)2)2)2)- -)2)2)2)- -3)111I131311113131311113131I11I)I)I)I)- -I2)2)2)- -)I)IIIIIIIIIIII)-
SEQUENCE DATA SSN BLANK SSN BLANK
NUMBER CODE | NST. TARGET
(1 NC BY 10)
64 71 73 80
+)0)0)0)0)0)0), +), +), +3)))))))))))))).,
-)2)2)2)2)2)2)-. .)- - SIIIIIIIIIIE
DDDMMSS s ORI G. BLANK
GEODETI C OF AZ.
AZI MUTH (N S)
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*70* | NSTRUMENT RECORD

1 6 7 10 11 13 14 16 17 20 21 22 23 40
+)0)0)0)0)0), +)0)0)0), +)0)0), +)0)0), +)0), +)0), +)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)- -)2)2)- -)2)-..)2)- )2)- .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)-

SEQUENCE DATA JSIN  EQUIPMENT X X X X UNI TS | NSTRUMENT MANUFACTURER
NUVBER CODE CODE | NSTRUVENT

(I NC BY 10) RESOLUTI ON

41 62 63 70 71 80

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0), +)0)0)0)0)0)0)0), +)0)0)0)0)0)0)030)0),
-)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)~ .)2)2)2)2)2)2)2)~ -)2)2)2)2)2)2)2)2)2)~
TYPE OF | NSTRUMENT OR TRADE NAME MODEL OF SERI AL
| NSTRUVENT NUVBER

*71* GPS ANTENNA RECORD

1 6 7 10 11 13 14 29 30 41
+)0)0)0)0)0), +)0)0)0), +)0)0), +)0)0)0)+)0)+)0)+)0)0)0)0)0)0)0), +)0)0)0)0)0)0)0)0)+)0)0),
-)2)2)2)2)2)- .)2)2)2)-  .)2)2)-  -)2)2).)2)-)2).)2).)2)2)2)2)2)2)- -)2)2)2)2)2)2)2)2)2)2)-)-

SEQUENCE DATA JSAN NGS ANTENNA CODE SERI AL NUMVBER
NUVBER CODE
(I NC BY 10)
42 53 54 59 60 80

+)0)0)0)0)0)0)0)0)0)0)0), +)0)0)0)0)0),  +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)2)2)2)2)2)2)- .)2)2)2)2)2)-  .)2)2)2)2)2)2)2)2).)2)2)2)2)2)2)2)2)2)2)2)-
ANTENNA PHASE PATTERN SOURCE BLANK
FI LE
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*80* CONTROL PO NT RECORD

1 6 7 10 11 14 15 44
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)-  .)2)2)2)- .)2)2)2)- -)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

SEQUENCE DATA SSN STATI ON  NAME
NUVBER CODE

(I'NC BY 10) +) Use *86* Record ),

45 55 56 57 68 69 R 70 75 76 R 77 78 79 80
+)0)0)0)0)0), +)0)0)0)0), +), +)0)0)0)0)0)0), +)0)0)0)0), +),  +)0)0)0), +)0), +), +)0), +), +),
-)2)2)2)2)2)-. .)2)2)2)2)- .)- -)2)2)2)2)2)2)-. .)2)2)2)2)- -)-  .)2)2)2)-. .)2)- -)-  )2)- )- )-

DDMMSS s ssss Dl R. DDDMMSS s ssss Dl R. MMMM mm ELEV. STATE STA. STA

LATI TUDE OF LAT. LONG TUDE OF LONG ELEVATI ON CODE CODE ORDER TYPE
(N'S) (EfW ( METERS)

*81* CONTROL PO NT RECORD ( SPC/ UTM

1 6 7 10 11 14 15 44
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)-  .)2)2)2)- .)2)2)2)- -)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

SEQUENCE DATA SSN STATI ON NAME
NUMBER CODE

(I'NC BY 10) +) Use *86* Record )),

45 55 56 65 66 69 R 70 75 76 R 77 78 79 80

+)0)0)0)0)0)0)0), +)0)0), +)0)0)0)0)0)0), +)0)0), +)0)0)0), +)0)0)0), +)0), +), +)0), +), +),

-)2)2)2)2)2)2)2)-. -)2)2)- .)2)2)2)2)2)2)-. .)2)2)- .)2)2)2)-  .)2)2)2)-. .)2)- )= -)2)-  -)- -)-

MMMMMMMM mmm MMMMMMM mmm SPC/ UM MMMM mm ELEV. STATE STA STA.

Y- COORDI NATE ( NORTHI NG X- COORDI NATE ( EASTI NG) ZONE ELEVATI ON CODE CODE ORDER TYPE
( METERS) ( METERS) ( METERS)
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*82* REFERENCE OR AZI MUTH MARK RECORD

1 6 7 10 11 14 15 44 45 50
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0), +>>>)))).,
-)2)2)2)2)2)-  .)2)2)2)- .)2)2)2)- -)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)~ -)))))))-

SEQUENCE DATA SSN STATI ON NAME BLANK
NUMBER CODE
(INC BY 10)
51 54 55 80

+)0)0)0),  +311113333333331113333333331113333333331113)))))) >

-)2)2)2)= -333333111333333333111333333333111333333)I)))))))-
SSN BLANK

CONTROL
STATI ON

*83* BENCH MARK RECORD

NGS has di scontinued the use of this record. Effective immediately, record this vertical control data in the
Orthonetric Height, Geoid Height, Ellipsoid Height Record (*86*) fornmat diagram

*84* CGEO D HElI GHT RECORD ( OPTI ONAL)

NGS has di scontinued the use of this record. Effective immediately, record this data, if required, in the
Orthonetric Height, Geoid Height, Ellipsoid Height Record (*86*) fornmat diagram
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*85* DEFLECTI ON RECORD ( OPTI ONAL)

1 6 7 10 11 14 15 20 21 45
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0)0)0),  +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)2)2)2)2)-  .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

SEQUENCE DATA SSN SOURCE COMMVENT( S)
NUMBER CODE ORGANI ZATI ON
(1 NC BY 10)
46 61 62 63 67 68 69 71 72 76 77 78 80

+)0)0)0)0)0)0)0)0)0)0)0)0), +), +)0)0), +)0), +), +), +)0), +)0)0), +)0), +), +), +)0),
-)2)2)2)2)2)2)2)2)2)2)2)2)- )= -)2)2)-. -)2)- )= )= -)2)-  )2)2)-..)2)- )= )= -)2)-

COMMENT('S) CONTI NUED DEFL SSS ss DR S ss SSS ss DR S ss
CODE XI OF SIGVA OF XI ETA OF SIGVA OF ETA
( SECONDS) XI ( SECONDS) ( SECONDS) ETA  ( SECONDS)
(N'S) (/W

*86* ORTHOMETRIC / ELLIPSO D/ GEOQ D HElI GHT RECORD ( OPTI ONAL)

1 6 7 10 11 14 15 16 17 23 24 25 26 27 28 29
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +))), +)0)0)0), +)0)0), +), 4, +), +), +)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)-  .)))-  -)2)2)2)-. .)2)2)- D= ) -)- -)- -)2)-
SEQUENCE DATA SSN BLANK MMMM mmm OHT OHT  OHT OHT OHT
NUVBER CODE ORTHOVETRI C HEI GHT CODE ORDER CLASS NGSIDB  DATUM
(I NC BY 10) ( NETERS) | NDI CATOR
30 35 36 42 43 44 45 46 52 53 54 55 56
+)0)0)0)0)0), +)0)0)0), +)0)0), +), +))), +)0)0)0), +)0)0), +), +), ), +),
-)2)2)2)2)2)- .)2)2)2)-. .)2)2)- )= D))- -)2)2)2)-. .)2)2)- D= D)= ) -
ORGANI ZATI ON MMMM mmm GHT BLANK MMMM mmm EHT EHT EHT  EHT
GEO D HEI GHT (GHT)  CODE ELLI PSOl D HEI GHT CODE ORDER CLASS DATUM
( NETERS) ( NETERS)
57 80

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
COVVENT
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*90* FI XED CONTROL RECORD

1 6 7 10 11 14 15 20 21 45
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0)0)0),  +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)2)2)2)2)-  .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

SEQUENCE DATA SSN SOURCE COMMENT( S)
NUMBER CODE ORGANI ZATI ON
(1 NC BY 10)

46 74 75 76 80
+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0), +), +)0)0)0)0),
-)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) - -)- -)2)2)2)2)-
COMMVENT('S) CONTI NUED "G X X X X X

NGS SOURCE

NUMBER

DATA SET TERM NATI ON RECORD

1 6 7 10 11 80

+)0)0)0)0)0), +)0)0)0),  +3333333111111333333331111333333311113333333311113333333311113333))))))))))
-)2)2)2)2)2)-  -)2)2)2)-  -1111133333331111133333333111133333313111133333333311113333333331111111)))))))~

SEQUENCE DATA BLANK
NUMBER CODE
(1 NC BY 10)
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| NTENTI ONALLY BLANK
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CHAPTER 3

GECDETI C CONTRCOL DESCRI PTI VE ( GEOD DESC) DATA

| NTRODUCT1 ON

The purpose of the description of a survey point is to convey to the next
user, in a concise and standard manner, information sufficient to |ocate and
positively identify the survey point, and to record its suitability for

vari ous uses.

This chapter gives detailed instructions for the entry and interpretation of
descriptive information for survey points of all types. A survey point (or
station) nmay be a nonunented control point, a reference mark or azinmuth mark,
a landmark, or a temporary, auxiliary, or eccentric point. A description nust
be submitted for every recoverabl e survey point which is observed in a
project, and for each of its peripheral points (if it has any). A collection
of these descriptions constitutes the GEOD DESC data set which nmust acconpany
any subnitted project. Descriptions can also be submitted i ndependently for
nm scel | aneous recoveries of nonunented points already present in the NGS data
base.

NGS has begun the distribution of descriptions fromthe data base for use in
the field. These descriptions can easily be nodified to make them current,
and can then be resubnmitted as conplete recovery descriptions. This practice
will greatly inprove the quality of descriptions available fromthe NGS data
base, and will save work in the |long run.

VRI T1 NG DESCRI PTI ONS

A separate description is to be witten for each nonunmented survey point, be
it a "main" station, a reference mark, or azinmuth mark. "Underground" nmarks
are an exception. Wen a control point has reference marks which are included
in the NGS data base, or are monunmented well enough to carry geodetic contro
thensel ves, each is to have its own separate description. The descriptive
text for each mark in such a group would include | ocation references fromthe
other marks in the group. Such a location reference to the described nark
froma second mark woul d identify the second mark by agency and designation
and woul d not include a description of the second mark. Peripheral marks,

poi nts, or objects which are not included in the NGS data base and are not
suitable for holding control need not be separately described. 1In this case a
short descriptive phrase may be included in the location reference to the
described mark fromthat object, if necessary.

When new text is submitted for a recovered mark, it nust be conplete in itself
as if it were for an original description. Text which nerely anmends a

previ ous description will no | onger be allowed for recovered marks used in a
project. Now that descriptions fromthe data base are being distributed in
the sane format in which they are collected, the previous description can
simply be edited as necessary. |If no editing is necessary (that is, if the
description which was distributed fromthe data base is still current, is
conplete, and is a single report), the mark may be reported "recovered as
descri bed", and no new text need be subnitted.
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A si x-character Permanent ldentifier (PID, fornerly known as ACRN) now serves
as the primary nmeans for matching recovery description data agai nst the data
base for marks known to NGS. Where the PIDis known, it nust be entered in
the description. A mark newly set or newto NGS will not have a PID until it
is loaded into the data base. Any description without a PID nust be conplete.

STRUCTURE OF THE GEOD DESC DATA SET

Descriptive data are organi zed into 80-colum fixed-format records. The
record type is identified by a code in colums 7-10 of each description
record. Mpst descriptions nmust contain records coded *10*, *13*, *20*, *26*,
and *30* and may al so contain records coded *15*, *28*, and *29*. Specific

| ocations within the records are reserved for the different data fields.
Det ai | ed expl anations of the fields in each record type appear later in this
chapter. Al al phanuneric fields nmust be left-justified. Al nuneric data
nmust be right-justified and zero filled. All al phabetic characters nust be
entered in upper case (capitals) only.

The first and | ast records of the data set (the Data Set I|dentification Record
and the Data Set Term nation Record) display the two-character al phanuneric

j ob code preceded and foll owed by an asterisk in the field normally occupied
by the first data code (colums 7-10). Unless a job code is specifically
assigned to a project by NGS, this job code may be sequentially assigned
(*ALl*, *A2*,...*ZZ*) by the subnmitting agency. Oher fields in the

i dentification record include the nane of the submitting agency and the date
the data set was created. Detailed format definition of this record can be
found on the first page of the format diagramsection. In every record of the
data set, colums 1 through 6 are reserved for a record sequence numnber.

Each description in a file is identified by its station serial nunber (SSN)
The SSN is a unique four-digit nunber assigned to each mark in a project. It
is given in the *10* record which begins the block of records for that
station. Sanple data sets appear at the end of the chapter, before the fornmat
di agr ans.

RECORD DEFI NI Tl ONS

Each record type and the acceptable entries for each data field are expl ai ned
in the foll owing paragraphs. Diagrans of the formats are found at the end of
the chapter.

TITLE AND COVMENT RECORDS

These records, if used, must appear inmediately after the data set
identification record.

CODE *00*, *01*, *02*, *03*, *04* (PRQJECT AND TITLE | NFORMATI ON RECORDS)

These records are optional, and each can occur only once. Usage may vary.
They may correspond to the *10* and *11* records in the horizontal observation
data set docunmented in chapter 2, or to the *10* through *14* records in the
vertical observation data set docunented in volune |l, chapter 6. Wen data
are exported fromthe NGS data base, these records nay indicate this, and give
i nformati on about what marks are included. Do not split words between these
records.
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CODE_*05* ((COMVENT RECORD) (opti onal)

Comment records may contain additional text describing the data set or the
project. Up to 11 are allowed. Again, do not split words between records.

DESCRI PTI ON RECORDS

CODE *10* (STATI ON LOCATI ON RECORD)

This first record primarily contains information pertinent to station
| ocation. The individual entries nade in this record are as foll ows:

Station Serial Number (SSN) [CC 11-14] - This four-digit nuneric field is
the project-specific link between descriptive and observational data. The
field nmust be unique for each station residing in the descriptive and
observational data sets. Recovery descriptions for stations not included
in the observational data set may reside in the description data set, but
in no case should their station serial nunmbers correspond to station
serial numbers in the conpani on observation data set.

DR Code [CC 15] - This one-character code indicates whether this
description is an original description or a recovery description. The
all owabl e entries are "D' and "R".

ENTRY  DEFI NI TI ON
D An original description of a newly set mark.
R Everything el se (includes recovered, not recovered, destroyed,

and the first report to NGS of a pre-existing mark not in the
NGS dat a base).

Recovery Type Code (optional) [CC 16] - This one-character code provides
additional information about the type of recovery description being
included in the description data set. It is used only when the DR Code =
"R'. The allowable entries are:

ENTRY  DEFI NI TI ON

F A full recovery description of a survey point which you think
is not included in the NGS Data Base.

M A recovery description which does not contain a conplete
textual description of the mark, but may contain updates or
nodi fications to the nost current description. This is used
when a mark is destroyed or not recovered, or when the text of
the previous description of this mark in the NGS data base
requires no update (i.e., the text is in accord with current
practice, and the situation at the mark has not changed).

T A conplete re-description of a mark which is included in the
NGS dat a base.
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Not e: The practice of submitting recovery notes for stations used in a
project which give only text nodifications to a previous
description is no |longer pernmitted.

Approximate Position [CC 17-31] - The approxi mate geographic position in
degrees, ninutes, and the nearest whole seconds of latitude and | ongitude
nmust be entered. The latitude [CC 17-23] nust begin with a hemni sphere
code (N=NORTH, S=SOUTH) and the |ongitude [CC 24-31] nust begin with the
direction-letter "W . Leading zeros nust be entered where appropriate

If no other source is available, the point should be carefully plotted on
the | argest scal e topographic map avail able and the respective |latitude
and longitude extracted therefrom Latitude and | ongitude are required
under all circumstances.

Approxi mate Hei ght [CC 32-36] - An estimated hei ght of the geodetic
control point is entered here. |If no other source is available, the

hei ght may be estimated by exam ning contour lines on the |largest scale

t opographi ¢ map avail able on which the point is plotted. The entry should
be made to the nearest whole unit of measurenent used. The unit of

measur enent ( MEMETERS, F=FEET) is al so recorded [CC 37].

Quad Identifier (Quadrangle or QD) (optional) [CC 39-45] - This was at
one tinme part of the primary identification system adopted by the Nationa
Geodetic Survey Data Base for control points. The new Datum has rendered
it obsolete. It will be phased out, but is still provided as a
convenience in the interim It is based on 1lEx 1E "quads" defined by

i nteger-degree latitude and longitude gridlines (parallels and neridians)
and on successive quadrangl e subdivision of the basic 1Ex 1E quads into
30'x 30' quads, 15'x 15' quads, and 7% x 7% quads acconplished by
successive halving of the latitude and |ongitude gridline intervals. For
description purposes, only the 30" quad identifier will be recorded. This
quad identifier is a seven-character synbol coded as HLLWNA, where:

H=Hem sphere (N for Northern, S for Southern)

LL=Lati tude of SE corner of the 1Ex 1E quad (OOE-89EN, O01E-90ES)
WAAELongi t ude of SE corner of the 1Ex 1E quad (O0OOE- 359EW

A=30" subdivi sion indicator (1-NE, 2-SE, 3- SW 4- NW subquad)

Note that for some nmarks the Quad val ue based on the NAD 83 position will
not be the sanme as the traditional Quad val ue based on the NAD 27
position. It is these latter values which were once published.

Figure 3-1 depicts this scheme in graphic format.
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State or Country Code [CC 47-48] - This is a two-letter code which

i ndicates the political unit and/or geographic area in which the contro
point is located. For points in the United States or Canada, enter the
appropriate code for the respective state, commonweal th, province, or
territory. For points outside the United States or Canada, enter the
appropriate code for the respective country, island group, or geographic
area. A conplete list of the two-letter codes is given in ANNEX A

County [CC 49-68] - For points in the United States or Puerto Rico, enter
the name of the county or equivalent in which the control point is

| ocated. The nane of an independent city must be preceded by the prefix
"C OF" (i.e., COF RICHVOND for RICHMOND, VA). For points in other
countries, leave the field bl ank.

Special Application Codes [CC 69-72] - Up to four alpha characters, |eft
justified, are allowed in this field. These characters represent certain
speci alized information about the control point. All entries nust be
selected fromthe following list:

ENTRY DEFI NI TI ON

F Fault nmonitoring site

P Site deternmined suitable for receiving satellite signals in
connection with geodetic surveys

0] O her (see descriptive text)

T Ti dal station

N Site not suitable for receiving satellite signals

Permanent ldentifier (PID) (optional) [CC 73-78] - The PID is now the
primary identification systemused by NGS for control points. For a mark
that had an ACRN, the ACRNis nowthe PID. The PIDis a unique six-
character identifier assigned to every nonunented, recoverable survey
point residing in the National Geodetic Survey Data Base. For an existing

point, the PID assigned by NGS nust be entered if it is available. [If it
cannot be determ ned, the field should be left blank. For a new point,
this field nust be left blank, and a PID will be assigned when the mark is

| oaded into the NGS data base.

CODE *13* (_STATI ON | DENTI FI CATI ON RECORD)

The second record required for geodetic control stations contains the agency
name for the point. The entries nade are as foll ows:

Designation [CC 11-50] - Up to 40 characters of al phanuneric data nay be
entered into this field. 1In the case of existing marks already included

in the NGS data base, the designation should precisely reflect the
publ i shed designation of the station. This is the official designation

As control points are added to the geodetic network, station designations
shoul d be unique within a clearly defined geographic |ocale (e.g., state,
province). Where station nonunents have been stanped, the designation is
an edited version of what is stanped on the marker. This practice should
be followed as nearly as possible. ANNEX D supplies detailed instructions
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concerni ng nani ng conventions for geodetic control points. Assistance
concerni ng determ nati on of uni que designations can be obtai ned by
contacting NGS.

Under ground Marker Type and Magnetic Property Code (optional) [CC 52-53]
and [CC 55] - These codes are simlar to the codes used for surface

mar ker type and magnetic code on the setting record. |If an underground

mar ker exists and these codes can be deternmined for it, they are entered
here. Entries must be left-justified. A conplete list of the codes is

cont ai ned in ANNEX I

Setting Code (Underground Marker) (optional) [CC 57-58] - The setting
code is froma conprehensive set of two-digit numerical codes covering a
wi de variety of possible settings for a survey point marker. A conplete
list of the setting codes is found in ANNEX I

Transportation Code [CC 60] - This is a one-letter code that indicates
the node of transportation to reach the station. |f backpacking is
required to reach the station, the transportation code reflects the node
of travel used to reach the point where backpacking begins. A conplete
list of the specific transportation codes is given below. The possible
entries are as foll ows:

CODE TRANSPORTATI ON MODE

A Li ght Ai rpl ane

B Boat

C Car (or Station Wagon)

F Fl oat Ai rpl ane

H Hel i copt er

0] O her (See Descriptive Text)

P Li ght Truck (Pickup,Carry-All, etc.)
T Truck (larger than 3/4 ton)

W Tracked Vehicle (Wasel, Snowcat, etc.)
X Four - Wheel Drive Vehicle

Backpack-Tinme (optional) [CC 63-66] - Enter the tinme required to carry
equi pment on foot fromthe |last point of transportation to the station,
expressed in hours and mnutes (HHW). If the imrediate vicinity of the

station can be reached using the node of transportation indicated by the
precedi ng transportation code, enter zero in both the hours and m nutes
fields (0000).

CODE *15* (ALIAS RECORD) (optional) [CC 11-50] - Up to 40 characters of text
whi ch represent an alternate form of the name used to identify the contro
point. These alias entries arise due to non-standard nam ng conventi ons used
by various agencies and individuals. NGS strongly discourages the use of

al i ases.




CODE *20* (MONUMENTED/ RECOVERED RECORD) - Entries in this record primarily
provi de historical information concerning creation of and subsequent return
visits to the control point. The first four fields are normally used only

when the DR Code = "D' and the remaining five fields are used only when the
DR Code = "R'. Acceptable entries for each field are defined as follows:
Monunenti ng Agency Group Code [CC 11] - The code for the nmonunenting

agency group is a one-character alpha entry used to subdivide specific
nmonunmenti ng organi zations into distinct groups. These codes foll ow

CODE GROUP

A Nati onal Agenci es

B Inter-State or Inter-Province Agencies

C State, Province, Commonweal th, and Territorial Agencies

D County Agenci es

E Muni ci pal Agencies (Cities)

F Inter-City and Inter-County Agencies

G Rai | r oads

H Uility and Natural Resource Conpani es

| Surveyi ng, Engineering, and Construction Industry

J Educational Institutions

K Pr of essi onal and Amateur Associ ati ons

L M scel | aneous Commercial or Private Firms

M Non- Speci fi ¢ Desi gnators
Monunmenti ng Agency Synbol [CC 13-18] - This is the NGS-defined synbol
of up to six (6) characters for the organi zati on which set the nonunment
(disk). It is required when the DR Code is "D', and is optional if the

DR Code is "R'. The synbols are given in ANNEX C. If the organization is

not listed in ANNEX C, contact NGS to have a synbol assigned to that
or gani zati on.

Year Monunented [CC 33-36] - Enter the year the marker was nonument ed.

It is required when the DR Code is "D', and is optional if the DR Code

IS "R"_

Chief of Party [CC 37-39] - Enter up to three initials for the person who
was in charge of the survey party which nmonunmented the control point. |If

this informati on cannot be deternined, as in the case of recovery
stations, leave the field blank. This field is always optional

Recovering Agency Group Code [CC 42] - In a manner simlar to that
descri bed for the Monunenti ng Agency Code, enter the appropriate group
code fromthe |ist above for the recovering organization.

Recovering Agency Synbol [CC 44-49] - This is the NGS-defined synmbol of
up to six (6) characters for the organi zation which recovered the nmark.

It is required when the DR Code is "R', and is not allowed if the DR Code
is "D'.

Date Recovered [CC 64-71] - The exact date the control point was
recovered is to be recorded in this eight-character field. The year
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mont h, and day of the nonth are to be recorded in that sequence (e.g.
19850815 woul d i ndi cate August 15, 1985). It is required when the DR Code
is "R', and is not allowed if the DR Code is "D'

Chief of Party [CC 72-74] - |If DR Code = "R", enter up to three initials
for the person who was in charge of the survey party which recovered the
control point. This field is optional when the DR Code is "R", and is not
allowed if the DR Code is "D".

Recovery Condition Code [CC 77] - |If DR Code = "R", enter the appropriate
one-letter code to indicate the condition of the control point. It is
requi red when the DR Code is "R', and is not allowed if the DR Code is
"D'. The allowed values are as foll ows:

CODE CURRENT CONDI TI ON OF SURVEY PO NT

Good

Not Recovered, Not Found

O her (See descriptive text)

Poor, Disturbed, Mitilated, Requires M ntenance
Destroyed (See Note Bel ow)

XTOZO

Note: The control point should be reported as destroyed only when the
actual marker is found separated fromits setting (e.g., disk recovered
from hi ghway departnment personnel). |f the marker was not found, notes
concerni ng evidence of possible destruction should be entered as text
records, but the recovery condition entry should be coded as "N

CODE *26* (SETTING RECORD) - This record contains information about the

setting of the surface marker, its stability, and in some cases, what
identifying features are inscribed or cast (as opposed to hand-stanped) on the
mar ker. The definition of each field is as foll ows:

Setting Code [CC 11-12] - This two-digit code is used to indicate the
setting characteristics of the nmonunent or mark. These characteristics

i nclude the type of setting (shallow or deep), the type of design and
material used for the nonunment, and/or the natural or nman-nmade object

whi ch serves as the setting for the control point. A conplete |list of the
possible entries is found in ANNEX |

Specific Setting Phrase [CC 14-45] - For setting codes 30 through 41,
enter a nore specific phrase describing the setting, but corresponding to

the respective setting code chosen fromthe list in Annex I. A maxi num of
32 characters, including inbedded bl anks, may be entered. For the other
setting codes, leave this field blank. |f the setting code or specific

setting phrase does not adequately represent the setting of the mark,
addi ti onal expl anation should be given in the text.

Surface Marker Type [CC 46-47] - This field identifies the object used to
monunment the geodetic control point. Landmark stations are represented by
two (2) digit codes and all other markers represented by one or two
character al pha codes. Entries nust be left-justified. The npbst conmon
types of surface marks are |listed on the next page:
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CODE DESCRI PTI ON

A Al umi num mar ker (other than a disk)
B Bol t

C Cap-and-Bolt Pair

DB Bench Mark Di sk

DD Survey Di sk

DE Traverse Station Disk

DH Hori zontal Control Disk

DJ Tidal Station Disk

DO Di sk of Unspecified Type (See Text)
DQ Cal i brati on Base Line Disk

DR Ref erence Mark Di sk

DS Triangul ation Station Di sk

DU Boundary Marker Disk

Dv Vertical Control Disk

Dz Azi mut h Mark Di sk

I Met al Rod

N Nai |

A conplete list of these codes is contained in ANNEX I|.

Magneti c Code (Surface Marker) [CC 49] - This one-character code
i ndicates the nmagnetic property of the mark or nmonument. ANNEX | details
acceptable entries for the magnetic property code.

Vertical Stability Override Code (optional) [CC 51] - This one-character
entry allows the default vertical stability codes to be overridden when
appropriate. The codes are fromthe following |ist:

CODE DEFI NI TI ON

A Monuments of the nobst reliable nature, expected to hold their
el evations very well

B Monument s whi ch generally hold their elevations fairly well

C Monument s whi ch may be affected by surface ground novenents.

D Monunment s of questionable or unknown vertical stability.
Marker Inscription [CC 54-59] - This field is the synmbol from ANNEX C for

t he agency or organi zation whose identity is inscribed or precast on the
di sk/ nonunent. This entry is not the sanme as the stanping which usually
reflects the station designation. |f the appropriate organization is not
listed in ANNEX C, contact NGS to have a synbol assigned to that

or gani zati on. If it is not possible to contact NGS, a |onger entry (up
to 26 characters) nay be made. |If there is no agency identification

i nscribed or precast on the marker (such as a chiseled square, nail, or
uni dentified disk), enter "UNK"

CODE *28* (STAMPI NG RECORD) (optional) - The stanping field [CC 11-60] shoul d
contain the exact stanmping as it appears on the geodetic control marker. The
entry nmust not exceed 50 characters, including enbedded blanks. |If there is
no stanpi ng, nmake no entry here; however, if the marker is a type that is
normal |y stanped, enter a short note about its being unstanped in the
acconpanyi ng descriptive text.
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CODE *29* (ROD/PIPE RECORD) (optional) - Inclusion of this record as a
separate entity allows users to access specific information about this class
of survey point. This record would be used in |lieu of the phrase STAI NLESS
STEEL (or other material as per Setting code) ROD (OR PIPE) SET TO THE DEPTH
OF __ METERS (or FEET, depending on the UNITS CODE), |IN A SLEEVE EXTENDI NG
TO THE DEPTH OF __~ METERS (or FEET), ENCASED IN A PIPE FLUSH (F) WTH THE
GROUND [ or PRQIECTING (P)/RECESSED (R) XX in centineters (or XX in inches)]

or, for an unsleeved rod mark, in lieu of the sanme phrase wi thout reference to
sl eeve depth (if the sleeve depth field is left blank). For first-tinme
recovery descriptions of pre-existing rod- or pipe-type markers, all pertinent
data nust be entered. O herw se, enter any known information in the text

i nstead of using a *29* Rod/Pipe Record. For exanple, if the actual rod depth
i's unknown, enter the projection/recession reference and a note (e.g., ROD
DEPTH I'S UNKNOWN), in the text. Left-justify any values recorded on this
record. NGS prefers netric val ues.

UNI TS CODE [ CC 11] DEFI NI TI ON
E English - The units are feet and inches.
M Metric - The units are neters and centineters.
CODE *30* (TEXT RECORDS) - Descriptive text provides information about the
mark which is not captured in the coded fields. It is entered in multiple
records with up to 70 characters per record. W rds nust not be split between
records. In addition to the expected al phanunmeric character set (A-Z and

0-9), the followi ng special characters are all owed:

*

(*) asterisk (+) plus sign

() blank or space (-) mnus sign

(,) conmm (=) equal sign

($) dollar sign (() left parenthesis
(/) slash ()) right parenthesis
(.) period or decinm

Every effort nust be made to provide enough information for easy recovery of
the point. A well witten description should contain:

(1) one or nore references to sone well known, readily avail able, location in

ternms of distances and directions. Intersections of prom nent highways,
| andmar ks, and public buildings in nearby towns are exanples of such
| ocations. In sonme cases, this location will require sonme description

(2) detailed directions concerning how one woul d proceed to the mark site from
one or nore of these prom nent | ocations;

(3) distance and direction to, inscription, and designation of any nonunented
reference marks which are in the NGS data base. Specific descriptions of
these reference marks thenselves are not to be included: each reference
mar k nmust have a separate conplete description of its own;

(4) distance and direction fromone or nore reference objects in the imediate
| ocal e should be noted. Exanples of these reference objects are the
centerlines of roads, fire plugs, telephone poles, chiseled marks in
pavenment, and survey marks which are not included in the NGS data base.
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This itemis nore inportant when no nmonunented reference marks are
associated with the geodetic control point;

(5) distance and direction to any w tness post that was set or if any w tness
post was set;

(6) if applicable, a vertical reference to some nearby object (or the ground)
stating the relationship to the object should be recorded. Distance
above, below, or about flush with the object should be noted; and

(7) any information about the specific setting or exact |ocation of the mark
if the coded values are not sufficient to describe it conpletely.

VWhen di stance estimates or neasurenents are given in netric units, English
equi val encies nmust follow in parentheses. Property ownership and contact
poi nt tel ephone nunmbers are desirable when private property nust be crossed or
occupi ed.

Varying styles of descriptive text are used by some |ocal and regiona
agencies. This will not present a problemas long as the content is as

speci fied. Exanples of descriptive text are included in the sanple data sets
whi ch foll ow.

000010* AA* GEODDESCNGS NATI ONAL GEODETI C SURVEY 19910413
000020*00* GPS- 301

000030*01* COLORADO HI GH PRECI SI ON GEODETI C SURVEY, 1991

000040* 05* THESE DESCRI PTI ONS WERE TAKEN FROM THE ABOVE PRQJECT AND MODI FI ED TO
000050*05* SERVE AS EXAMPLES

This description represents a fairly typical situation

000060* 10* 0049RTN370756W1L03530801778M CCLAS ANI MAS P HJ0138
000070*13*D 85 P 0000

000080*20* / A/ NGS 19910415GRH G
000090*26*07/ DB N C CGS

000100*28*D 85 1935

000110*30* STATI ON | S LOCATED ABOUT 55 KM (34.2 M) EAST OF TRINIDAD, 14 KM
000120*30* (8.7 M) NORTH OF BRANSON, 4 KM (2.5 M) SOUTH OF WALTS CORNER
000130*30* (JUNCTI ON OF US HI GHVAY 160 AND STATE HI GHVAY 389), ALONG HI GHWAY
000140*30*389, AT MLE 10.1, IN A PASTURE, |N THE NORTHEAST CORNER OF SECTI ON
000150*30%*34, T 33 S, R 58 W OWNERSHI P- - WALDROUP RANCH, | NC, BRANSON, CO
000160* 30* 81027.

000170*30*NOTE--1 T | S NECESSARY TO PARK | N ROAD SO APPROPRI ATE WARNI NG EQUI PMENT
000180*30* | S NEEDED.

000190* 30* TO REACH FROM THE VEE FORMED BY HI GHWAY 389 SPLITTI NG TO JO N HI GHWAY
000200* 30* 160, ABOUT 0.1 KM (0.1 M) SOUTH OF HI GHWAY 160, GO SOUTH ON HI GHWAY
000210*30*389 FOR 3.39 KM (2.11 M) TO A TRACK ROAD LEFT LEADI NG TO A W NDM LL.
000220* 30* CONTI NUE AHEAD FOR 0. 64 KM (0.40 M) TO THE STATI ON ON THE RI GHT.
000230*30* STATI ON MARK |'S SET IN THE TOP OF A 20- CM SQUARE CONCRETE POST
000240*30*PROJECTING 15 CM  IT 1S 9.9 M (32.5 FT) WEST OF, AND 1 M (3.3 FT)
000250* 30* LOAER THAN THE HI GHWAY CENTER, 1.3 M (4.3 FT) WEST OF A FI BERGLASS
000260*30* W TNESS POST | N THE RI GHT- OF- WAY FENCE, AND 161 M (528.2 FT) NORTH OF
000270*30*M LEPOST 10 ( MEASURED ALONG THE ROAD).
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More text is required under other circunstances.

000280*10*0216RFN350230WL06365201619M NMBERNALI LLO

000290* 13*NM BASE 1 P 0000

000300*20* / A/ NGS 19910531EAR G
000310*26* 00/ Z NB

000320*30* THE STATION IS LOCATED ABOUT 4.8 KM (3.0 M) SOUTHEAST OF ALBUQUERQUE,
000330*30* AT THE ALBUQUERQUE | NTERNATI ONAL Al RPORT, ABOUT 1.2 KM (0.7 M)
000340* 30* WVEST- NORTHWEST OF THE Al RPORT CONTROL TOWER, ON THE NORTHEAST S| DE OF
000350*30* RUNWAY 12-30, NEAR A TAN BRI CK BUI LDI NG. OWNERSHI P--CI TY OF
000360* 30* ALBUQUERQUE, ROBERT E. G LL, AVIATI ON SUPERVI SOR, P.O. BOX 9022,
000370*30* ALBUQUERQUE, NM 87119. PHONE IS 505-842-4366.

000380* 30* NOTE- - ESCORT TO STATI ON BY Al RPORT POLI CE | S MANDATORY. Al RPORT
000390*30* SECURI TY MAY BE REACHED BY PHONE AT WEST SECURI TY ENTRANCE GATE BY
000400* 30* DI ALI NG 4380.

000410*30*TO REACH THE STATI ON FROM THE WEST SECURI TY ENTRANCE GATE AT THE AIR
000420* 30* FRElI GHT LOADI NG DOCKS AT THE ALBUQUERQUE | NTERNATI ONAL Al RPORT, PASS
000430*30* THROUGH GATE AND GO SOUTH FOR 6 M (19.7 FT) ON ASPHALT SURFACE TO A
000440*30*FENCE. TURN LEFT AND GO EAST FOR 0.1 KM (0.1 M) ON ASPHALT SURFACE
000450*30*TO THE EAST END OF THE FENCE. TURN RI GHT AND GO SOUTHWESTERLY FOR
000460*30*0.2 KM (0.1 M) ON ASPHALT SURFACE TO SERVI CE ROAD C. TURN LEFT AND
000470*30*GO SOUTH FOR 0.9 KM (0.6 M) ON SERVI CE ROAD C TO A PAVED ROAD LEFT
000480*30*AND SIGN (T-16). TURN LEFT AND GO EAST FOR 0.5 KM (0.3 M) ON THE
000490* 30* PAVED ROAD, PASSI NG CUTTER AVI ATI ON, TO A DI RT ROAD LEFT AND SI GN
000500*30*(T-13). TURN LEFT AND GO NORTH FOR 0.2 KM (0.1 M) ON THE DI RT ROAD,
000510*30* CROSSI NG TWO RAMPS TO A TAN BRI CK BUI LDI NG ( RUNWAY LI GHTI NG VAULT)
000520*30*W TH TWO GREEN ELECTRI CAL BOXES AND THE STATI ON ON THE SOUTH SI DE OF
000530*30* BUI LDI NG.

000540*30*THE STATION IS THE TOP CENTER OF A ROUND METAL PLATE THAT IS
000550* 30* UNSTAMPED, AFFI XED TO THE TOP OF A 15.24 M (50.00 FT) LONG STEEL
000560*30* H- BEAM DRI VEN TO A DEPTH OF 14.0 M (45.9 FT) , PRQJECTING 1.2 M
000570*30*(3.9 FT) ABOVE GROUND, ENCASED IN A 2.1 M (6.9 FT) LONG

000580*30* | NSULATI ON- FI LLED PVC PI PE 45 CM I N DI AMETER SET AT A DEPTH OF 0.9 M
000590*30*(3.0 FT) PRQIECTING 1.2 M (3.9 FT) ABOVE GROUND, SURROUNDED BY A
000600* 30* SQUARE CONCRETE SLAB 1.2 M (3.9 FT) ON SIDE FLUSH W TH GROUND.
000610*30* LOCATED 45.4 M (148.9 FT) WEST FROM THE SI XTH BLUE TAXI WAY LI GHT
000620*30* ALONG TAXI WAY 14 (SCUTH OF TAXIWAY 2), 32.3 M (106.0 FT)

000630* 30* EAST- NORTHEAST FROM THE APPROXI MATE CENTER OF THE DI RT ROAD, 21.8 M
000640*30*(71.5 FT) SOUTH FROM THE SOUTHEAST CORNER OF THE RUNWAY LI GHTI NG
000650*30* VAULT AND 21.5 M (70.5 FT) SOUTHEAST FROM THE SOUTHWEST CORNER OF THE
000660* 30* RUNVAY LI GHTI NG VAULT.

000670*30* NOTE- - THERE IS AN | NVERTED THREADED BCLT AFFI XED TO THE TOP CENTER OF
000680*30* ROUND METAL PLATE. FOR GPS OCCUPATI ON, ANTENNA TRI BRACH WAS SCREWED
000690*30*ON THE BOLT AND ANTENNA MEASUREMENT WAS REFERENCED TO TOP OF ROUND
000700* 30* METAL PLATE.

The follow ng several descriptions illustrate how a cluster of related nmarks
shoul d be described. Note that NCW is not an agency, but a usage, |ike TIDAL.

000730*10*6614RTN401058W104433501520M CONELD P LL1438
000740* 13* PLATTEVI LLE NCWN P 0000

000750*20* / A/ NGS 19910515GRH G
000760*26*07/ DH N C NGS

000770*28* PLATTEVI LLE NCWMN 1981
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000780*30* STATI ON | S LOCATED ABOUT 9.5 KM (5.9 M) SOUTHEAST OF PLATTEVILLE, AT
000790*30* THE PLATTEVI LLE RADAR SI TE, ABOUT 75 M (246.1 FT) NORTHWEST OF THE
000800*30*MAIN BUI LDING, IN THE M DDLE OF THREE 1.7 M (5.6 FT) X 2.7 M
000810*30*(8.9 FT) CONCRETE PADS, IN THE CENTER OF SECTION 36, T 3 N, R 66 W
000820* 30* OANERSHI P- - US DEPARTMENT OF COMMERCE, NATI ONAL COVMUNI CATI ONS AND
000830*30* | NFORMATI ON ADM NI STRATI ON, NOAA, WPL, REWP 4, 325 BROADWAY, BOULDER,
000840*30*CO 80303. PHONE IS 303-497-6385 FOR COVBI NATI ON TO GATE LOCK.
000850*30* TO REACH FROM THE JUNCTI ON CF US HI GHVWAY 85 AND STATE HI GHVWAY 66 AT
000860*30* THE SOUTH END OF PLATTEVI LLE, GO SOUTH ON HI GHWAY 85 FOR 2. 05 KM
000870*30*(1.27 M) TO A CROSSROAD. TURN LEFT, EAST, ON GRAVEL ROAD ( ROAD 28)
000880*30*FOR 7.20 KM (4.47 M) TO ROAD END AT A THREE-WAY FORK AND A LOCKED
000890* 30* GATE ON M DDLE ROAD. PASS THROUGH GATE AND GO SOUTHEAST ON GRADED
000900*30*ROAD FOR 1.21 KM (0.75 M) TO A GRAVEL DRI VEWAY LEFT ABOUT 200 FT
000910*30*(61.0 M BEFORE REACHI NG MAIN BUI LDI NG TURN LEFT, NORTHEAST, FOR 25
000920*30*M (82.0 FT) TO THE STATION ON THE LEFT.

000930*30* STATION MARK IS SET IN THE TOP OF A 30-CM ROUND CONCRETE PCST I N THE
000940*30*M DDLE OF A 1.2 M (3.9 FT) SQUARE CONCRETE PAD FLUSH W TH THE GROUND.
000950*30*I T IS 26.7 M (87.6 FT) NORTHEAST OF THE ROAD CENTER, 9.6 M (31.5 FT)
000960* 30* SOUTHWEST OF A FI BERGLASS W TNESS POST, 12.2 M (40.0 FT)
000970* 30* WEST- SOUTHWEST OF A FENCE CORNER, 34.7 M (113.8 FT) WEST- NORTHWEST OF
000980*30*A UTI LI TY POLE W TH LI GHT, APPROXI MATELY 90 M (295.3 FT) SOUTH OF NGS
000990*30* MARK PLATTEVI LLE NCMN RM 1, 86.5 M (283.8 FT) WEST- NORTHWEST OF NGS
001000*30* MARK PLATTEVI LLE NCWN RM 2, 62 M (203.4 FT) NORTHEAST OF NGS MARK
001010*30* PLATTEVI LLE NCWN RM 3, AND 49.4 M (162.1 FT) NORTHWEST OF PLATTEVILLE
001020*30* NCWN RM 5.

001030*10*8887RTN401058W104433401519M CONELD P

001040* 13* PLATTEVI LLE NCWN RM 1 DR N 07 X 0005
001050* 20* A/ NGS 1981 A/ NGS 19911119EAR G
001060*26*07/ DR N C NGS

001070*28* PLATTEVI LLE NCMN NO 1 1981

001080*30* THE STATION IS LOCATED ABOUT 9.5 KM (5.9 M) SOUTHEAST OF PLATTEVI LLE,
001090*30* AT THE PLATTEVI LLE RADAR SITE, IN THE CENTER OF SECTION 36, T 3 N, R
001100*30*66 W  OWNERSHI P- - US DEPARTMENT COF COMMVERCE, NATI ONAL COMMUNI CATI ONS
001110*30* AND | NFORVATI ON ADM NI STRATI ON, NOAA, WPL, REWP 4, 325 BROADWAY,
001120*30* BOULDER, CO 80303. PHONE IS 303-497-6385 FOR COMBI NATI ON TO GATE
001130* 30* LOCK.

001140*30*TO REACH FROM THE JUNCTI ON CF US HI GHVWAY 85 AND STATE HI GHMAY 66 AT
001150*30* THE SOUTH END OF PLATTEVI LLE, GO SOUTH ON HI GHWAY 85 FOR 2. 05 KM
001160*30*(1.27 M) TO A CROSSROAD. TURN LEFT, EAST, ON GRAVEL ROAD ( ROAD 28)
001170*30*FOR 7.20 KM (4.47 M) TO THE ROAD END AT A THREE- WAY FORK AND A
001180*30* LOCKED GATE ON THE M DDLE ROAD. PASS THROUGH GATE AND GO SOUTHEAST
001190*30* ON GRADED ROAD FOR 0.50 M (0.80 KM TO A GRAVELED CROSSROAD. TURN
001200*30* LEFT AND GO EAST FOR 90 M (295.3 FT) TO THE STATION ON THE RI GHT
001210*30*1 NSI DE A METAL FENCE.

001220*30* THE STATION IS AN REFERENCE MARK DI SC SET IN THE TOP OF A 30- CM ROUND
001230*30* CONCRETE POST PRQJECTING 10 CM W TH A WOODEN STAND. LOCATED 91.5 M
001240*30*(300.2 FT) NORTHEAST OF THE ROAD CENTER, 54.9 M (180.1 FT) NORTHEAST
001250*30*OF AN ELECTRIC FENCE, 8.5 M (27.9 FT) SOUTH SOUTHEAST OF A METAL
001260*30* FENCE, AND 90 M (295.3 FT) NORTH OF NGS MARK PLATTEVI LLE NCMN.
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001270*10*8888RTN401058W10443340 1519M CONELD

001280*13* PLATTEVI LLE NCWMN RM 2 C 0000
001290* 20* A/ NGS 1981 A/ NGS 19911119EAR G
001300*26*07/ DR N C NGS

001310*28* PLATTEVI LLE NCMN NO 2 1981

001320*30* THE STATION IS LOCATED ABOUT 9.5 KM (5.9 M) SOUTHEAST OF PLATTEVI LLE,
001330*30* AT THE PLATTEVI LLE RADAR SITE, IN THE CENTER OF SECTION 36, T 3 N, R
001340*30*66 W  OWNERSHI P- - US DEPARTMENT OF COMMVERCE, NATI ONAL COMMUNI CATI ONS
001350*30* AND | NFORVATI ON ADM NI STRATI ON, NOAA, WPL, REWP 4, 325 BROADWAY,
001360*30* BOULDER, CO. 80303. CALL 303-497-6385 FOR COVBI NATI ON TO GATE LOCK.
001370*30*TO REACH FROM THE JUNCTI ON CF US HI GHVWAY 85 AND STATE HI GHMAY 66 AT
001380*30* THE SOUTH END OF PLATTEVI LLE, GO SOUTH ON HI GHWAY 85 FOR 2. 05 KM
001390*30*(1.27 M) TO A CROSSROAD. TURN LEFT, EAST, ON GRAVEL ROAD ( ROAD 28)
001400*30*FOR 7.20 KM (4.47 M) TO THE ROAD END AT A THREE- WAY FORK AND A
001410*30* LOCKED GATE ON THE M DDLE ROAD. PASS THROUGH GATE AND GO SOUTHEAST
001420*30* ON GRADED ROAD FOR 1.01 KM (0.63 M) TO A GRAVEL ROAD LEFT JUST
001430*30* BEFORE REACHI NG MAI N BUI LDI NG. TURN LEFT FOR 36.6 M (120.1 FT) TO A
001440*30* LI GAT POLE AND TWO NASA TRAILERS. THE STATION | S ABOUT 55 M
001450*30*(180.4 FT) EAST IN A FENCED FI ELD.

001460*30* THE STATION IS A REFERENCE MARK DI SK SET IN THE TOP OF A 30 CM ROUND
001470*30* CONCRETE POST PROQJECTI NG 15 CM LOCATED 55 M (180.4 FT) EAST OF A
001480*30*LI GHT PCLE, 22.6 M (74.1 FT) EAST- NORTHEAST OF AN 8-1 NCH SQUARE W RE
001490*30* GATE POST UNDER POWER LI NES, 17.4 M (57.1 FT) EAST- SOUTHEAST OF AN
001500*30*8-1 NCH ROUND CORNER FENCE PCST, 1.2 M (3.9 FT) SOUTHWEST OF A LONE
001510*30* METAL FENCE POST, 86 M (282.2 FT) EAST- SOUTHEAST OF NGS MARK
001520*30* PLATTEVI LLE NCMN, AND 46 M (150.9 FT) EAST- NORTHEAST OF NGS MARK
001530*30* PLATTEVI LLE NCWMN RM 5.

001540*10*8889RTN401058W1044334 1519M CONELD

001550*13* PLATTEVI LLE NCMN RM 3 C 0000
001560* 20* A/ NGS 1981 A/ NGS 19911119EAR G
001570*26*07/ DR N C NGS

001580*28* PLATTEVI LLE NCMN NO 3 1981

001590*30* THE STATION IS LOCATED ABOUT 9.5 KM (5.9 M) SOUTHEAST OF PLATTEVI LLE,
001600*30* AT THE PLATTEVI LLE RADAR SITE, IN THE CENTER OF SECTION 36, T 3 N, R
001610*30*66 W  OWNERSHI P- - US DEPARTMENT OF COMMVERCE, NATI ONAL COMMUNI CATI ONS
001620*30* AND | NFORVATI ON ADM NI STRATI ON, NOAA, WPL, REWP 4, 325 BROADWAY,
001630*30* BOULDER, CO 80303. PHONE IS 303-497-6385 FOR COMBI NATI ON TO GATE
001640* 30* LOCK.

001650*30* TO REACH FROM THE JUNCTI ON CF US HI GHVWAY 85 AND STATE HI GHVWAY 66 AT
001660*30* THE SOUTH END OF PLATTEVI LLE, GO SOUTH ON HI GHWAY 85 FOR 2. 05 KM
001670*30*(1.27 M) TO A CROSSROAD. TURN LEFT, EAST, ON GRAVEL ROAD ( ROAD 28)
001680*30*FOR 7.20 KM (4.47 M) TO THE ROAD END AT A THREE- WAY FORK AND A
001690*30* LOCKED GATE ON THE M DDLE ROAD. PASS THROUGH GATE AND GO SOUTHEAST
001700*30* ON GRADED ROAD FOR 1.01 KM (0.63 M) TO A GRAVEL ROAD LEFT JUST
001710*30* BEFORE REACH NG MAI N BUI LDI NG AND THE STATI ON ON THE RI GHT.
001720*30* THE STATION IS A REFERENCE MARK DI SK SET IN THE TOP OF A 30-CM
001730*30* CONCRETE POST PRQJECTING 5 CM AND WTH A WOODEN STAND. LOCATED 53. 4
001740*30*M (175.2 FT) SOUTH SOUTHWEST OF THE ROAD CENTER, 5.8 M (19.0 FT) WEST
001750*30*OF A WRE FENCE LINE, 1.2 M (3.9 FT) NORTH OF A LONE METAL FENCE
001760*30*POST, 1.05 M (3.44 FT) EAST- SOUTHEAST OF A FI BERGLASS W TNESS POST,
001770*30*AND 62 M (203.4 FT) SOUTHEAST OF NGS MARK PLATTEVI LLE NCMN.
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001780*10*8890D N401058W104433101522M CONELD P

001790* 13* PLATTEVI LLE NCMN RM 5 P 0000

001800* 20* A/ NGS 1991RSC /

001820*26*07/ DH N B NGS

001820*28* PLATTEVI LLE NCMN NO 5 1991

001830*30* STATI ON | S LOCATED ABOUT 9.5 KM (5.9 M) SOUTHEAST COF PLATTEVILLE, AT
001840*30* THE NOAA PLATTEVI LLE RADAR SITE, ABOUT 75 M (246.1 FT) NORTHWEST OF
001850*30* THE MAI N BUI LDI NG, ON THE EAST SI DE OF A GRADED AREA W TH SEVERAL
001860* 30* CONCRETE PADS USED FOR PLATE TECTONI CS SURVEY VEHI CLES, I N THE CENTER
001870*30*OF SECTION 36, T 3 N, R 66 W OAERSHI P--US DEPARTMENT OF COMVERCE,
001880* 30* NATI ONAL COMMUNI CATI ONS AND | NFORMATI ON ADM NI STRATI ON, NOAA, WPL,
001890*30* REWP 4, 325 BROADWAY, BOULDER, CO 80303. CALL 303-497-6385 FOR
001900* 30* COVBI NATI ON TO LOCKED GATE.

001910*30*TO REACH FROM THE JUNCTI ON CF US HI GHVWAY 85 AND STATE HI GHVWAY 66 AT
001920*30* THE SOUTH END OF PLATTEVI LLE, GO SOUTH ON HI GHWAY 85 FOR 2. 05 KM
001930*30*(1.27 M) TO A CROSSROAD. TURN LEFT, WEST, ON GRAVEL ROAD ( ROAD 28)
001940*30*FOR 7.20 KM (4.47 M) TO ROAD END AT THREE- WAY FORK AND A LOCKED GATE
001950*30*ON THE M DDLE ROAD. PASS THROUGH GATE, SOUTHEAST, ON GRADED ROAD FOR
001960*30*1.01 KM (0.63 M) TO A GRAVEL ROAD LEFT JUST BEFORE REACHI NG THE MAI N
001970*30*BUI LDI NG.  TURN LEFT, NORTHEAST, FOR 25 M (82.0 FT) TO THE STATI ON ON
001980*30* THE RI GHT.

001990*30* STATION MARK IS SET IN THE TOP OF A 0.5 M (1.6 FT) ROUND CONCRETE POST
002000*30*ENCASED IN A PVC PI PE PROJECTING 1.6 M (5.2 FT) ABOVE GROUND FROM A 1
002010*30*M (3.3 FT) CONCRETE BASE SET 3.4 M (11.2 FT) INTO THE GROUND. A
002020* 30* PERMANENT ROUND TRI BRACH W TH THREADBCLT | S CENTERED ON THE POST. I T
002030*30*1'S 29.6 M (97.1 FT) NORTHEAST OF THE ROAD CENTER, 22.9 M (75.1 FT)
002040* 30* NORTH- NORTHEAST OF A TELEPHONE PEDESTAL, 19.5 M (64.0 FT) WEST OF THE
002050* 30* WEST CORNER OF A FENCE AROUND AN ELECTRI C SUBSTATION, 15.0 M
002060*30*(49. 2 FT) SOUTHEAST OF THE SOUTHEAST CORNER OF ELECTRI C BOX 75, 49.4
002070*30*M (162.1 FT) SOUTHEAST OF NGS MARK PLATTEVI LLE NCMN.

002080* AA*

If you need nore information regarding the witing or use of descriptions, or need
clarification of code sets or practices, contact the National Geodetic |Information
Branch by calling (301) 713-3242, or at the follow ng address:

NOAA

Nat i onal Geodetic Survey, N NGS12
1315 East-West Hi ghway

Silver Spring, Maryland

20910- 3282

THE FOLLOW NG PAGES | NCLUDE DETAI LED EXAMPLES ( EORVAT DI AGRAMS) FOR EACH CHARACTER
FI ELD AND THE PROPER LOCATI ON AND LENGTH OF THE FI ELD W THI N A G VEN RECORD.
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2111111133333))))))))CECDDESC)DATAY SETHRECORDS)))))))))))))))

DATA SET | DENTI FI CATI ON RECORD

1 6 7 10 11 14 15 18 19 24
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0), +)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)2)2)- .)2)2)2)2)2)-

SEQUENCE JOoB DATA DATA ORGANI ZATI ON
NUVMBER CODE CLASS TYPE SYMBOL

( GEOD) ( DESC) (See Annex C)

45 66

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
SUBM TTI NG ORGANI ZATI ON NAME CONTI NUED

*00* PRQJECT | NFORMATI ON RECORD
1 6 7 10 11 18 19 22
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0), +)0)0)0),
-)2)2)2)2)2)- -)2)2)2)- -)2)2)2)2)2)2)2)-  .)2)2)2)-
SEQUENCE DATA ACCESSI ON LI NE/ PART
NUVBER CODE NUVBER NUVBER
42
+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0
)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2
""""" <01+ PROJECT TITLE RECORD
1 6 7 10 11
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0
-)2)2)2)2)2)- -)2)2)2)- -)2)2)2)2)2)2)2)2)2)2)2)2)2)2
SEQUENCE DATA
NUVBER CODE 46

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0
)2)2)2)2)2)2)2)2)2)2)2)2)2)2

23111133333333111333333333111333333331)1)))))))

25 44

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),

2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
SUBM TTI NG ORGANI ZATI ON NANE

73 80
+)0)0)0)0)0)0)0),
)2)2)2)2)2)2)2)-
YYYYMMDD
FI LE CREATI ON DATE

23 41

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),

2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
BLANK

80
)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
BLANK

45
)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

PRQIECT TI TLE

80
)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

PRQIECT TI TLE ( CONTI NUED)



277111133333))))))))CEOCDDESC)DATA- SET- RECORDS ( CONT) 3333333111111333333331111333333333111333333333111)))))))

*02*, *03*, *04* PROJECT TI TLE CONTI NUATI ON RECORDS

1 6 7 10 11 45
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)030)0),
-)2)2)2)2)2)- -)2)2)2)- -)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

SEQUENCE DATA PRQJECT TI TLE CONTI NUATI ON
NUVBER CODE 46 80

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
PRQIECT TI TLE CONTI NUATI ON

*05* COMMENT RECORD

1 6 7 10 11 45
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)030)0),
-)2)2)2)2)2)~ -)2)2)2)- -)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

SEQUENCE DATA COMVENT
NUVBER CODE 46 80

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)-
COMMENT  ( CONTI NUED)

*10* STATI ON LOCATI ON RECORD

1 6 7 10 11 14 15 16 17 23 24 31 32 36
+)0)0)0)0)0), +)0)0)0), +)0)0)0), +), +), +)0)0)0)0)0)0), +)0)0)0)0)0)0)0), +)0)0)0)0),
-)2)2)2)2)2)-  .)2)2)2)- .)2)2)2)- .)- - -)2)2)2)2)2)2)-  .)2)2)2)2)2)2)2)-  .)2)2)2)2)-

SEQUENCE DATA SSN DR RECOVERY HDDMMS S WDDDMMS S  APPROXI MATE
NUVBER CODE CODE TYPE APPROXI MATE APPROXI MATE HEI GHT
CODE LATI TUDE LONG TUDE
(E. G N382443) (E. G \W023452)
37 39 45 47 48 49 68 69 72 73 78
+), +)0)0)0)0)0)0), +)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0),
- -)2)2)2)2)2)2)-  .)2)- .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)- .)2)2)2)- .)2)2)2)2)2)-
HEI GHT 30 M NUTE QUAD STATE  COUNTY NAME APPLI CATI ON Pl D
UNI TS | DENTI FI ER CODES



277111133333))))))))CEOCDDESC)DATA- SET- RECORDS ( CONT) 3333333111111333333331111333333333111333333333111)))))))

*13* STATI ON | DENTI FI CATI ON RECORD

1 6 7 10 11 46
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)-  .)2)2)2)-  .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

SEQUENCE DATA STATI ON DESI GNATI ON
NUVBER CODE
47 50 52 53 55 57 58 60 63 66
+)0)0)0), +)0), +), +)0), +), +)0)0)0),
-)2)2)2)- -)2)- -)- -)2)- -)- -)2)2)2)-
CONT. DESI GNATI ON UNDERGROUND UNDERGROUND UNDERGROUND TRANSPORTATI ON PACK TI ME
MARKER TYPE MAGNETI C CODE ~ SETTI NG CODE CODE

*15* ALI AS RECORD

1 6 7 10 11 50
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)- .)2)2)2)- .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

SEQUENCE DATA ALl AS
NUMBER CODE

*20* MONUMENTED/ RECOVERED RECORD

1 6 7 10 11 13 18 32 33 36 37 39
+)0)0)0)0)0), +)0)0)0), +), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),  +)0)0)0), +)0)0),
-)2)2)2)2)2)-  -)2)2)2)- -)- -)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)~ .)2)2)2)~ -)2)2)-

SEQUENCE DATA SETTI NG SETTI NG AGENCY SYMBOL / NAME YEAR CHI EF OF

NUVBER CODE AGENCY SET PARTY

GROUP CODE

42 44 49 63 64 71 72 74 77

+), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),  +)0)0)0)0)0)0)0),  +)0)0), +),

-)- -)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)~  .)2)2)2)2)2)2)2)-  -)2)2)- -)-
RECOVERI NG RECOVERI NG AGENCY SYMBOL / NAME YYYYMMDD  CHEF OF RECOVERY
AGENCY DATE RECOVERED ~ RECOVERING ~ CONDI Tl ON
GROUP CODE PARTY CODE



277111133333))))))))CEOCDDESC)DATA- SET- RECORDS ( CONT) 3333333111111333333331111333333333111333333333111)))))))

*26* SETTI NG RECORD

1 6 7 10 11 12 14 45
+)0)0)0)0)0),  +)0)0)0),  +)0),  +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)-  .)2)2)2)-  .)2)-  .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

SEQUENCE DATA SETTING SPECI FI C SETTI NG PHRASE
NUMBER CODE CODE

46 47 49 51 54 59 79
+)0), +), +), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)- - - -)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

MARKER MAGNETI C VERTI CAL | NSCRI BED AGENCY SYMBOL / NAME

TYPE CODE STABI LI TY

OVERRI DE CODE

*28* STAMPI NG RECORD

1 6 7 10 11 40
+)0)0)0)0)0), +)0)0)0), +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)03030)0)0),
-)2)2)2)2)2)-  .)2)2)2)-  -)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)~
SEQUENCE DATA STAWPI NG
NUVBER CODE

41 60
+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),

.)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -

STAMPI NG CONTI NUED

*29* ROD/ PI PE RECORD ( OPTI ONAL)

1 6 7 10 11 12 13 14 17 18 21 22 23 24
+)0)0)0)0)0), +)0)0)0), +), +)0), +)0)0)0), +)0)0)0), +), +)0),
-)2)2)2)2)2)-  .)2)2)2)-  .)- )2)- )2)2)2)- .)2)2)2)- - -)2)-

SEQUENCE DATA UNITS SETTING ROD/ Pl PE SLEEVE R=RECESS PRQJECTI ON OR
NUVBER CODE CODE  CODE DEPTH DEPTH F=FLUSH RECESS OF
(EOR M P=PROJECTI NG CASI NG



277111133333))))))))CEOCDDESC)DATA- SET- RECORDS ( CONT) 3333333111111333333331111333333333111333333333111)))))))

*30* TEXT RECORDS

1 6 7 10 11 47
+)0)0)0)0)0), +)0)0)0),  +)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),
-)2)2)2)2)2)-  .)2)2)2)-  .)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)~

SEQUENCE DATA DESCRI PTI VE TEXT
NUVBER CODE

48 80

+)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0)0),

.)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2)2) -
DESCRI PTI VE TEXT CONTI NUED

DATA SET TERM NATI ON RECORD

1 6 7 10 11 80

+)0)0)0)0)0), +)0)0)0),  +333333311111333333331111333333331111133333333111133333333111133333)))))))))) .
-)2)2)2)2)2)-  .)2)2)2)= -)11111133333333111113333333311113333333311113133333333311133333333111113))))))))-

SEQUENCE DATA BLANK
NUVBER CODE
(I NC BY 10)
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I NTENTI ONALLY BLANK
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